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Chapter  1 


PROBLEM  STATEMENT 

Historically,  certain  provisioning  aspects  for  sup¬ 
port  equipment  have  been  deficient  to  the  point  of  being 
detrimental  to  the  weapon  system  instead  of  being  support¬ 
ive  of  it.  This  judgment  represents  the  conclusions  of 
several  studies  and  investigations  involving  support  equip¬ 
ment  acquisition.  One  of  the  more  common  conclusions  of 
these  studies  and  reports  brings  out  a  distinct  lack  of  man¬ 
agement  emphasis  on  support  equipment.  This  lack  of  man¬ 
agement  emphasis  leads  to  and  is  compounded  by  a  further 
proliferation  of  equipment  which  results  in  an  extremely 
high  cost  and  low  utility  rate  relationship  (35). 

The  term  "Support  Equipment, "  like  many  others,  is 
a  broaa  general  category  for  which  subdividing  increases 
ones  ability  to  grasp  the  subject.  Support  equipment  is 
divided  into  three  general  categoriesi  1)  Tools  -  common  and 
special;  2)  Aerospace  Ground  Equipment  (AGE)  -  powered,  non- 
powered,  and  vehicular;  and  3)  Test  Measurement  and  Diag¬ 
nostic  Equipment  (See  Figure  A-l). 

This  research  deals  with  an  analysis  of  the  pro¬ 
visioning  process  of  Test  Measurement  and  Diagnostic  Equip¬ 
ment  for  the  F100  engine.  Some  initial  provisioning  aspects 
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SUPPORT  EQUIPMENT 


Figure  A-l.  Support  Equipment  Structure  Breakdovm  (35). 


of  this  equipment  in  support  of  the  F100  engine  have  been  at 
d§£3*cien£.  .This  research  wiil  -attempt  t  a*  determine  *  * 
those  provisioning  aspects  found  lacking,  the  resultant  his¬ 
torical  effects  on  the  operational  readiness  of  the  weapon 
system,  and  the  effects  on  the  maintenance  procedures  of  the 
F100  engine.  Further,  an  analysis  will  be  accomplished  to 
present  provisioning  procedures  for  support  equipment  being 
currently  developed  specific  to  the  F100  engine.  This  will 
aid  in  determining  if  indeed  any  lessons  have  been  learned 
and  that  the  mistakes  of  the  past  are  not  being  repeated. 

DEFINITION  OF  TERMS 

Engine  Trim  Box  (ETB)  —  (Part  No.  FWA  50081) 

A  portable,  electronic  item  of  diagnostic 
equipment  .  .  .  capable  of  monitoring  certain 
engine  parameters.  The  test  set  is  intended  for 
use  at  organizational  level  maintenance  .  .  .re¬ 
quired  to  facilitate  trimming  of  the  Unified  Con¬ 
trol  and  Engine  Electronic  Control  and  to  aid  in 
diagnosing  problems  during  trouble  shooting  the 
F100-0W-100  engine  [39?  4o]. 

Interim  Contract  Support  (ICS)  --  That  support  which  in¬ 
cludes  all  maintenance  and  logistical  support  provided  by 
the  contractor  between  the  time  of  initial  deployment  of 
the  item  and  Air  Force  assumption  of  the  responsibility 
for  support  of  that  item. 

Programmable  Automatic  Trim  Test  System  (PATTS)  — 

PATTS  is  designed  for  operation  with  the  U.S. 

Air  Force  M-37  test  stand  and  consists  of  a  printer/ 
keyboard,  a  cathode  ray  tube  for  trim  instruction 


and  data  display,  and  a  computer  programmed  with 
the  F100  trim  procedures  per  T.O.  2J-F100-6-2. 

.  .  PA3UTSH?roi£ides  -b'nth. jc;nsj.sj;ent  pid_ accurate  engine 

trim  and  also  provides  substantial  savings' 'inxifte  **'  *  " 

and  fuel  consumption,  359S  and  33$,  respectively 

[13]. 

Provisioning  — 

...  is  an  aspect  of  logistics  concerned  with 
the  range  and  quality  determination  and  the  acqui¬ 
sition  of  logical  spares,  repair  parts,  and  sup¬ 
port  equipment  required  to  maintain  a  hardware 
system  during  an  initial  period  of  operation  [8:3]. 

Supervisory  Control  System  (SCS)  Tester  —  (Part  No.  BifA 

50105) 


A  hand  carried  test  set  designed  for  use  in 
the  flight  line  environment  experienced  at  the 
organizational  maintenance  level.  It  analyzes 
the  electronic  supervisory  control  (ESC)  by  mon¬ 
itoring  ESC  input  signals  while  the  engine  is 
operating  and  compares  them  to  previously  estab¬ 
lished  acceptable  limits.  The  analysis  confirms 
that  the  inputs  to  the  ESC  are  nominal  and  that 
the  components  normally  energized  by  the  ESC  out¬ 
put  signals  are  operating  satisfactorily  [4l] . 

Support  Equipment  (SE)  —  "...  those  items  required  on 
the  ground  to  make  an  airborne  system  operational  in  its  in¬ 
tended  environment  [10:4]." 

Support  Equipment  Recommendation  Data  (SERD),  previously 
Aerospace  Ground  Equipment  Recommendation  Data  (AGERD)  — 

the  firm  recommendations  of  the  contractor 
for  the  development  ...  of  support  equipment. 

They  provide  detailed  engineering  information  so 
that  industry  and  the  Air  Force  engineering  and 
management  agencies  can  completely  understand  the 
technical  characteristics  of  the  item  requiring 
support,  as  well  as  the  support  equipment  that  is 
being  recommended  for  development  or  procurement. 

Also  included  are  the  estimated  completion  dates 
of  the  first  items,  the  estimated  time  to  produce 
the  items,  cost,  and  other  essential  information 
[11*53]. 


LITERATURE  REVIEW 


'*  Justification 

With  the  introduction  of  the  F-15  air  superiority 
fighter  aircraft  into  the  Air  Force  inventory  it  became  ap¬ 
parent  that  certain  aspects  of  the  provisioning  process  had 
been  neglected  or  overlooked  in  the  early  acquisition  phases 

More  specifically,  the  F100  engine  developed  by 
Pratt  &  Whitney  Corporation  as  the  power  plant  to  be  in¬ 
corporated  into  the  aircraft  was  a  state-of-the-art  design. 
The  engine  was  designed  to  be  extremely  efficient  and  by 
far  the  most  powerful  ever  considered  for  an  Air  Force 
fighter  aircraft.  The  concept  was  for  an  easily -maintain¬ 
able  unit  requiring  minimum  engine  removal  from  the  air¬ 
craft  (23). 

During  the  early  stages  of  flight-testing,  problems 
began  to  arise  with  fuel  control  programming,  in-flight 
stagnations,  and  afterburner  blowouts.  Some  of  the  reasons 
for  these  unanticipated  problems  were  determined  to  be  the 
result  of  improper  engine  trimming  and  difficulties  en¬ 
countered  with  the  Supervisory  Control  System  (SCS)  used  to 
maintain  the  F100  engine  fuel  control  (23?  43). 

Because  of  these  problems  in  the  early  phases  of 
flight  testing,  Hamilton  Standard  Corporation  and  Howell 
Instruments  were  tasked  to  design  and  develop  pieces  of 
diagnostic  test  equipment  to  analyze  these  problems  during 

5 


f 


ground  testing.  Through  a  continuous  evolutionary  process 
the  PI 00  engine  and  the  two  pieces  of  Support  Equipment  (SE) 
were  incorporated  into  the  overall  provisioning  for  the  F-15 
and  F-l6  fighter  aircraft  as  major  spare  items  for  the  total 
systems  package  (43). 

Support  equipment,  in  general,  has  recently  been 
the  subject  of  numerous  investigations  and  inspections 
throughout  the  Air  Force.  This  increased  emphasis  has  con¬ 
centrated  on  the  impact  of  SE  on  mission  capability  and  over¬ 
all  costs.  Too  often  there  has  appeared  to  be  a  significant 
amount  of  effort  expended  in  design  and  development  of  a 
major  system  with  little  consideration  given  to  the  SE  re¬ 
quired  to  support  the  item  on  the  ground  (36). 

In  certain  instances,  the  SE  is  very  fragile,  over¬ 
sensitive  to  changing  climatic  conditions,  and  improperly 
designed  to  operate  in  a  mobile  military  environment.  In 
addition,  as  was  the  case  with  the  F100  SCS  Tester  and 
Engine  Trim  Box  (ETB),  the  SE  items  are  contractor-supported, 
used  and  operated  by  contractor  personnel,  and  maintained 
at  contractor  facilities  (43). 

Because  of  this  Interim  Contractor  Support  (ICS), 

SE  is  often  turned  over  to  the  Air  Force  without  adequate 
consideration  given  to  the  unique  environment  in  which  it 
must  operate.  As  a  result,  a  July  1978  Inspector  General 
report  pointed  out  that 
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increased  emphasis  on  supportability  of  air¬ 
craft  maintenance  support  equipment  throughout 
development  and  acquisition  by  Air  Force  Systems 
.Qommand.  (AFSO)  and.  Air. Fxicce^LogisLtics  .Commands  r.  .  -  ■ 
(AFLC)  would  improve  mission  capability  and  re¬ 
duce  costs  [7«5j* 

The  Air  Force,  it  says,  is  procuring  items  of  SE 
that  are  costly  to  maintain,  are  poorly  constructed,  have 
low  reliability  with  limited  spares  support,  and  have  in¬ 
adequate  technical  data.  These  common  provisioning  de¬ 
ficiencies  have  been  generally  characteristic  of  the  sup¬ 
port  equipment  area.  In  that  the  impact  of  these  factors  on 
field  units  has  involved  "expensive  and  time  consuming  work¬ 
around  procedures  to  compensate  for  deficiencies  in  aircraft 
SE  C7i6],"  they  will  be  examined  in  this  research  effort. 

Due  to  the  increased  visibility  and  emphasis  placed 
on  SE  by  the  AF  Inspector  General  and  the  General  Accounting 
Office  (GAO),  current  items  being  considered  for  acquisition 
by  the  Air  Force  Aeronautical  Systems  Division  (ASD)  are 
being  carefully  scrutinized  for  supportability  and  maintain¬ 
ability.  A  high  interest  has  been  expressed  by  the  Deputy 
Program  Manager  for  Logistics  (DFML)  for  the  F100  engine  as 
to  the  impact  of  these  aspects  on  the  operational  capability 
and  field  deployment  of  the  systems  being  considered.  The 
question  at  hand  is  whether  the  Air  Force  is  benefiting  from 
the  examples  cited  of  the  SCS  Tester  and  Engine  Trim  Box,  or 
will  similar  problems  arise  again  at  the  expense  of  the 
using  organization? 
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The  preliminary  findings  of  this  research  failed  to 
reveal  whether  current  and  existing  policy,  regulations,  and 
directives  were  adequate  to  insure  support  of  support  equip¬ 
ment  when  that  equipment  is  consolidated  into  the  acquisi¬ 
tion  of  a  major  weapon  system. 

It  has  been  recommended  that  support  equipment  be 
managed  as  an  end  item  rather  than  as  a  spare,  in  that  these 
equipment  items  are  too  important  to  be  considered  as  high 
value  spare  parts.  In  addition,  the  suggestion  that  pro¬ 
cedures  be  established  to  assure  that  support  equipment 
items  receive  replacement  analysis/business  strategy  con¬ 
sideration  highlights  this  uncertainty  (7:2). 

The  July,  1978  Inspector  General  report  suggests  the 
Support  Equipment  Special  Project  Office  (SESPO)  should  have 
primary  responsibility  for  support  equipment  acquisition 
which  would  enhance  support  equipment  continuity  ( 7 *  3 ) • 

These  IG  recommendations  suggest  that  those  policies,  pro¬ 
cedures,  and  regulations  may  not  be  adequate  and  the  pursuit 
of  this  question  is  one  of  high  importance  and  worthy  of  con¬ 
siderable  research  effort. 

Delimitation  and  Scone 

The  scope  of  this  research  was  limited  to  a  histori¬ 
cal  provisioning  analysis  of  two  presently  operational  pieces- 
of  support  equipment  -  the  Howell-built  Engine  Trim  Box  ( ETB ) , 
and  the  Hamilton -built  Supervisory  Control  System  Tester 
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(SCST).  In  addition,  Programmable  Automatic  Trim  Test  Sys¬ 
tem  (PATTS),  which  is  currently  under  development,  was  in¬ 
cluded.  "These  analyses  consisted  of  historical  documenta- 

t 

tion  of  provisioning  steps  made  during  the  acquisition  phase 
of  all  three  pieces  of  equipment.  Any  facts  brought  out 
were  related  to  those  common  provisioning  deficiencies  al¬ 
luded  to  in  the  justification  portion. 

This  research  was  designed  to  illustrate  any  pro¬ 
visioning  deficiencies  discovered  during  the  acquisition  and 
initial  deployment  phases  of  the  ETB  and  SCS  tester  and 
relate  those  to  any  trend  in  the  not-operationally-ready 
status  of  the  F100  engine  and  any  consequent  effect  on  the 
weapon  system.  Engine  maintenance  records  for  the  appropri¬ 
ate  time  period  were  to  be  analyzed  to  determine  if  those 
factors  had  any  impact  on  normal  maintenance  procedures  for 
the  F100  engine.  In  addition,  climatological  factors  which 
could  possibly  effect  the  durability  and  availability  of  the 
SCS  Tester  and  ETB  were  to  be  examined. 

The  on-going  development  and  acquisition  of  PATTS 
was  also  studied.  PATTS  is  currently  under  consideration  for 
use  in  the  F-15  program  as  a  state-of-the-are  piece  of  SE. 

The  present  concept  is  to  include  an  ICS  type  arrangement. 
Howell  Instruments  will  supply,  maintain,  and  operate  the 
equipment  at  pre-selected  bases  throughout  the  world.  After 
31  July  1981,  and  successful  demonstration  of  the  hardwares 
capabilities,  it  will  be  offered  to  the  Air  Force  under  one  of 

several  options.  These  options  includet 

9 


(a)  continue  no  charge  use  of  the  'PATTS' 
system  with  maintenance  and  spare  parts 

provided  by  the  USAF;  . 

^(b)  lease  -tJwunrtsj  — *  *  ""  * 

(c)  purchase  the  units  at  Pratt  &  Whitney 
Aircraft  Group  (R/ AG)  net  book  value*, 

(d)  request  that  the  units  be  removed  [13] • 

Two  of  the  four  options  previously  addressed  involve 
no  risk  to  the  USAF  in  terms  of  support.  The  first  and 
third  options,  however,  will  require  maintenance  and  sup¬ 
port  of  the  SE  by  AF  personnel  and  supply  systems.  An  at¬ 
tempt  was  made  to  determine  whether  or  not  this  system  is 
being  acquired  with  more  foresight  than  either  the  Engine 
Trim  Box  or  the  Supervisory  Control  System  Tester  programs. 

RESEARCH  OBJECTIVES 

The  individual  objectives  of  this  research  contrib¬ 
uted  to  the  overall  goal  of  indicating  some  of  the  more  com¬ 
mon  reasons  for  improper  provisioning  and  should  have  high¬ 
lighted  the  resultant  effects  on  the  weapon  systems  and 
maintainability  of  the  item  to  be  supported.  If  the  fol¬ 
lowing  five  specific  objectives  could  have  been  fulfilled, 
the  authors  believe  that  a  major  step  would  have  been  taken 
to  further  improve  a  situation  which  has  a  significant  in¬ 
fluence  in  the  critical  area  of  fiscal  responsibility. 

Therefore,  the  five  objectives  were  to; 

1)  Utilize  specific  equipment  examples  (SCS  Tester 
and  Engine  Trim  Box)  to  document  common  provisioning  defi¬ 
ciencies  that  were  generally  characteristic  of  the  support 
equipment  area. 
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2)  Undertake  an  analysis  of  current  equipment  being 
developed  (PATTS)  for  the  F100  engine  in  order  to  indicate 
•whether  of  not"' tKa?tr*eqill pmSht  TS  ' being  properly  provisioned 
so  as  to  avoid  repeats  of  past  mistakes. 

3)  Determine  if  current  and  existing  regulations 
and  directives  are  adequate  to  insure  proper  support  of  sup¬ 
port  equipment  when  consolidated  into  the  acquisition  of  a 
major  weapon  system. 

4)  Test  historical  maintenance  data  of  the  F100 
engine  and  its  Support  Equipment  (SCS  Tester  and  Engine  Trim 
Box)  to  determine  if  the  maintenance  procedures  of  the  engine 
were  impacted  by  the  non-availability  of  Support  Equipment. 
This  test  will  include  analyses  of  correlation  between  un¬ 
serviceability  of  the  Support  Equipment  and  the  unscheduled 
maintenance  on  the  engine. 

5)  Test  historical  maintenance  data  of  the  Support 
Equipment  (SCS  Tester  and  Engine  Trim  Box)  against  weather 
data  (rainfall  and  temperature)  to  determine  if  the  avail¬ 
ability  and  failure  rates  of  Support  Equipment  are  affected 
in  any  way  by  those  specific  weather  phenomena.  This  in 
turn  would  possibly  indicate  any  possible  deficiencies  of 
the  Support  Equipment  that  would  limit  the  items'  durability 
and  subsequent  support  of  the  weapon  system. 
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RESEARCH  QUESTIONS 


-«K?o*igfc  -the  *resfe'^?tr  yro'tffes^T  the  afTsWIrirT^of  '  ~ 

specific  questions  indicated  whether  or  not  those  research 
objectives  previously  stated  were  indeed  fulfilled.  The 
following  four  questions  were  posed  to  accomplish  those 
objectives : 

1)  What  have  been  some  of  the  more  common  pro¬ 
visioning  deficiencies  that  were  characteristic  in  the  area 
of  support  equipment  as  exemplified  by  the  SCS  Tester  and 
Engine  Trim  Box? 

2)  What  provisioning  procedures  are  being  presently 
accomplished  on  currently  developing  support  equipment 
(PATTS)  peculiar  to  the  F100  engine  that  may  portray  any 
improvement  in  the  provisioning  process  for  support  equip¬ 
ment? 

3)  Are  the  current  and  existing  regulations  and 
directives  adequate  to  insure  support  of  support  equipment 
when  consolidated  into  the  acquisition  of  a  major  weapon 
system? 

4)  What  were  the  effects  of  improper  provisioning 
of  specific  support  equipment  for  the  F100  engine  (1)  on 
the  operational  readiness  of  the  weapon  system  (aircraft), 
and  (2)  on  maintenance  procedures  and  schedules  for  the  F100 
engine  itself? 


SUMMARY 


Certain  provisioning  aspects  for  support  equipment 
have  been  deficient  to  the  point  of  being  detrimental  to 
the  weapon  system  instead  of  being  supportive  of  it.  One  of 
the  more  common  conclusions  of  several  studies  and  investi¬ 
gations  brings  out  a  distinct  lack  of  management  emphasis 
on  support  equipment.  This  research  deals  with  an  analysis 
of  the  acquisition  process  of  Test  Measurement  and  Diagnos¬ 
tic  Support  Equipment  for  the  F100  engine. 

Due  to  problems  with  fuel  control  programming,  in¬ 
flight  stagnations,  and  after-burner  blowouts  during  early 
phases  of  flight  testing,  Hamilton  Standard  Corporation  and 
Howell  Instruments  were  tasked  to  design  and  develop  pieces 
of  diagnostic  test  equipment  to  analyze  these  problems. 

Among  the  equipment  developed  were  the  Supervisory  Control 
System  Tester  and  Engine  Trim  Box  —  two  of  the  pieces  to 
be  studied  in  this  research  effort. 

The  on-going  development  and  acquisition  of  the  Pro¬ 
grammable  Automatic  Trim  Test  System  (PATTS)  was  also 
studied  to  determine  whether  or  not  this  system  is  being  ac¬ 
quired  with  more  foresight  than  either  the  Engine  Trim  Box 
or  the  Supervisory  Control  System  Tester  programs.  The  in¬ 
dividual  objectives  of  this  research  contributed  to  the 
overall  goal  of  indicating  some  of  the  more  common  reasons 
for  improper  provisioning  of  Support  Equipment  and  should 


13 


have  indicated  the  resultant  effects  on  the  weapon  systems 
and  maintainability  of  the  item  to  be  supported. 
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Chapter  2 


METHODOLOGY 


Standards 

In  the  identification  of  common  provisioning  defi¬ 
ciencies  of  support  equipment,  pertinent  regulations  and 
guidelines  were  analyzed  to  establish  a  standardized  frame¬ 
work  for  that  identification.  The  primary  publications  in¬ 
cluded  the  following: 

AFR  800-12,  "Acquisition  of  SE. " 

AFR  800-7,  “Integrated  Logistics  Support  Implementa¬ 
tion  Guide  for  DOD  Systems  and  Equipment." 

AFR  800-8,  "ILS  Program  for  Systems  and  Equipment." 

AFR  800-21,  "ICS  for  Systems  and  Equipment." 

AFSCR/AFLCR  800-5,  "Age  Acquisition  Management." 

AFSCR/AFLCR  800-24,  "Standard  Integrated  Support  Man¬ 
agement  System." 

AFLCR  65-6,  "Air  Force  [Provisioning  Policies  and 
Procedures . " 

AFAD  71-685,  "Age  Identification/Selection/ Acquisi¬ 
tion/Provisioning  for  USAF  Contracts." 

This  standardized  framework  was  utilized  in  the  comparison 
of  historical  data  to  include  all  original  provisioning 
documents  of  the  specific  units  of  equipment  previously 


described.  Further,  reports  and  analyses  compiled  by  out¬ 
side  sources  were  drawn  from  to  provide  a  broad  foundation 
for  the  presentation  and  validation  of  these  common  deficien¬ 
cies  . 

These  reports  and  analyses  included  Air  Force  In¬ 
spector  General  and  General  Accounting  Office  (GAO)  reports 
which  recently  dealt  with  support  equipment  problems  in 
general  and  indicated  overall  areas  for  improvement.  These 
reports  and  pertinent  official  Air  Force  and  MAJCOM  publica¬ 
tions  were  combined  to  form  a  set  of  criteria  with  which  to 
form  a  basis  for  an  impartial  comparison  and  analysis  of  the 
initial  provisioning  processes  as  they  occurred  for  the  SCS 
Tester  and  Engine  Trim  Box. 

Present  provisioning  processes  in  the  acquisition  of 
the  Programmable  Automatic  Trim  Test  Set  (PATTS)  were  ana¬ 
lyzed  and  presented.  The  study  of  PATTS  will  indicate 
whether  equipment  being  presently  developed  for  the  F100 
engine  is  being  properly  acquired  so  as  to  avoid  repeats  of 
past  mistakes.  This  will  hopefully  indicate  that  at  least 
some  of  the  lessons  of  the  past  have  been  learned  and  that 
increased  and  much  needed  emphasis  is  being  given  to  the 
support  of  support  equipment. 

Data  Collection  Plan 

A  detailed  analysis  of  the  initial  F100  contract 
( F33657-70-C-0600) ,  Aerospace  Ground  Equipment  Recommendation 
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Data  (SERD)  documents  for  the  SCS  Tester  and  Engine  Trim 
Box  was  accomplished.  This  was  presented  in  order  to  estab¬ 
lish  the  original  provisioning  concepts  designed  under  the 
initial  purchase  of  both  pieces  of  equipment. 

The  Unsolicited  Proposal  for  PATTS  along  with  other 
initial  acquisition  documents  were  evaluated.  Personal  in¬ 
terviews  with  those  individuals  actively  involved  in  the 
acquisition  of  this  piece  of  support  equipment  were  necessar¬ 
ily  included.  This  aspect  of  the  research  process  was  con¬ 
sidered  to  be  among  the  most  critical  and  important  areas 
that  the  investigators  could  pursue. 

In-depth  interviews  of  all  available  personnel  who 
were  involved  with  the  initial  acquisition  of  both  the  SCS 
Tester  and  Engine  Trim  Box  were  included.  Personnel .in¬ 
volved  with  the  operational  use  of  the  equipment  provided 
inputs  with  the  expressed  intent  of  the  authors  to  document 
actual  hands-on  experience  with  each  piece  of  equipment. 

These  interviews,  with  the  data  they  provided,  along  with 
official  publications  and  equipment  acquisition  documents 
provided  the  basis  for  conclusions  drawn  from  this  research. 

In  order  to  present  the  proper  and  most  pertinent 
questions  and  weigh  correctly  those  aspects  used  in  acqui¬ 
sition  of  the  data,  expert  guidance  was  obtained  in  the  for¬ 
mulation  of  the  interview  guides  (43).  The  intent  was  to 
place  in  proper  perspective  any  information  obtained  from 
the  interview  in  order  to  control  any  possible  bias  on  the 


part  of  the  interviewers  (See  Appendix  Interview  Guides). 

The  variations  of  the  guides  involved  the  specific  piece  of 
equipment  --  SCS  Tester,  Engine  Trim  Box,  or  PATTS;  and  area 
of  involvement  of  the  interviewee  --  acquisition  or  main¬ 
tenance. 

The  reader  is  cautioned  at  this  point  against  any 
overgeneralization  in  studies  of  this  type.  Case  studies  of 
these  specific  pieces  of  equipment  determined  only  relevant 
historical  facts  pertaining  to  that  equipment.  It  was  the 
authors'  desires  and  objectives  to  portray  the  provisioning 
processes  involved  with  the  SCS  Tester,  Engine  Trim  Box,  and 
PATTS  as  examples  of  the  support  for  Support  Equipment. 

Each  phase  in  the  provisioning  process  studied  was 
related  to  the  equipment  under  consideration  and  support 
equipment  in  general.  Attempts  were  made  to  point  out  both 
good  and  bad  examples  of  the  provisioning  process  and  relate 
those  examples  to  the  Support  Equipment  arena  in  as  logical 
a  plan  as  possible.  It  is  acknowledged  that  any  type  of 
support  equipment  may  have  peculiar  characteristics  in  its 
provisioning  requirements.  These  were  indicated  so  as  to 
minimize  any  generalization  which  would  not  be  valid. 

All  data  utilized  in  this  study  were  taken  from  of¬ 
ficial  Air  Force  and  government  documents  and  industrial  in¬ 
puts  from  the  various  manufacturers.  Opinions  taken  from 
the  interviews  were  treated  as  such,  but  were  used  in  the 
formulation  of  conclusions  and  recommendations  based  on  the 
expertise  of  those  involved. 


DESIGN  TO  ANSWER  RESEARCH  QUESTION  NO.  4 


As  stated  in  objectives  number  four  and  five  of  this 
research  effort,  it  was  the  intent  of  the  authors  to  show 
the  effects  of  improper  provisioning  of  specific  items  of 
support  equipment  for  the  FI 00  engine  on  the  operational 
readiness  of  the  weapon  system,  and  on  the  maintenance  pro¬ 
cedures  and  schedules  for  the  engine  itself.  Due  to  factors 
to  be  enumerated  in  Chapter  4  (Analysis),  this  statistical 
effort  could  not  be  accomplished  in  this  research  effort. 

The  design  and  methodology,  however,  are  included  to  facil¬ 
itate  future  studies  in  this  direction. 

Numerical  data  pertaining  to  the  F100  engine  were 
provided  by  the  Miscellaneous  Engine  and  Data  Section  (MMPRR- 
B3),  Directorate  of  Materiel  Management,  Kelly  AFB  Tx.  Data 
pertaining  to  the  maintenance  history  of  the  SCS  Tester  and 
Engine  Trim  Box  were  to  be  obtained  from  the  Aerospace  Guid¬ 
ance  and  Metrology  Center's  (AGMC)  Precision  Measurement 
Laboratories  (FMEL)  at  Langley  AFB,  VA,  and  Luke  AFB,  Az. 

AGMC ' s  LOG  20  (Precision  Measuring  Equipment  Calibration  In¬ 
terval)  report  was  also  to  be  utilized  for  summarized  data. 

Weather  data  were  obtained  from  the  weather  squad¬ 
rons  at  Luke  AFB,  Az.  and  Langley  AFB,  Va.  The  data  were  to 
be  taken  from  the  time  period  between  November  1974  and 
December  1979 »  inclusive,  on  a  month -by-month  correlation 
for  input  into  the  various  regression  analyses  involved. 
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Definition  of  Variables 

1.  Unscheduled  Engine  Removals  (UER)  --  Those  engine 
removals  per  1000  flying  hours  per  month  which  were  accom¬ 
plished  as  a  result  of  unforeseen  circumstances.  Those 
circumstances  include  varying  factors,  but  the  factor  under 
consideration  in  this  report  was  to  deal  with  the  unservice¬ 
ability  of  the  engine  support  equipment  as  it  impacted  on 
the  maintenance  of  the  engine.  That  engine  maintenance 
necessarily  includes  engine  removal  —  both  scheduled  and 
unscheduled  —  and  any  factor  necessitating  an  unscheduled 
engine  removal  should  be  worthy  of  consideration  due  to  the 
high  expense  involved  and  the  decreased  state  of  operational 
readiness  of  the  weapon  system  caused  by  that  factor. 

2.  Total  Failures  Per  Month  ( TFPM)  --  Those  com¬ 
bined  failure  rates  (for  whatever  reason)  of  the  SCS  Testers 
and  Engine  Trim  Boxes,  per  month.  The  reader  must  be  made 
aware  that  each  failure  may  result  in  differing  lengths  of 
unserviceability  —  some  short,  some  long  —  and  this  vari¬ 
able  of  interest  (TFPM)  expresses  only  the  overall  quantity 
of  unit  failures  exclusive  of  the  cause  or  length  of  sub¬ 
sequent  unserviceability. 

3.  Equipment-Days  Unserviceable  Per  Month  (EDUPM) 

—  Those  combined  days  of  unserviceability  of  the  SCS  Testers 
and  Engine  Trim  Boxes  which  were  to  be  the  result  of  failures 
of  the  test  equipment  addressed  in  #  2  above.  This  unser¬ 
viceability  rate  was  to  be  calculated  by  accumulating  the 
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total  days  each  piece  of  equipment  was  unserviceable  as  in¬ 
dicated  by  maintenance  records,  and  presenting  these  indi¬ 
vidual  figures  in  an  overall  sum  of  unserviceability. 

4.  Mean  Precipitation  Per  Month  (MPPM)  —  the  mean 
precipitation  was  to  be  calculated  by  utilizing  the  figures 
provided  by  the  weather  squadrons  from  Luke  AFB  AZ  and 
Langley  AFB  Va,  the  sites  of  initial  deployment  of  the  test 
equipment.  Total  monthly  figures  from  both  locations  were 
to  be  combined  and  a  mean  was  to  be  used  to  test  any  rela¬ 
tionship  between  precipitation  rates  and  unserviceability 
of  equipment. 

5.  Mean  Temperature  Per  Month  (MTPM)  --  the  mean 
monthly  temperature  of  the  readings  from  the  weather  squad¬ 
rons  from  Langley  AFB  VA  and  Luke  AFB  AZ.  This  statistic, 
although  potentially  less  effective  on  the  serviceability 
than  mean  precipitation,  was  felt  to  possibly  have  some  ef¬ 
fect  on  the  operation  of  the  equipment  and  its  testing  would 
have  been  justified. 

Research  Hypotheses 

The  following  six  hypotheses  were  to  be  tested  in 
order  to  adequately  address  research  objectives  four  and 
five« 

1.  Unscheduled  Engine  Removals  (UER),  the  dependent 
variable,  is  correlated  to  Total  Failures  per  Month  (TFPM) 
of  the  Support  Equipment.  A  relatively  high  degree  of 
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correlation  would  demonstrate  the  importance  of  the  relia¬ 
bility  of  Support  Equipment  on  the  maintenance  procedures 
of  the  weapon  system  it  supports. 

2.  Unscheduled  Engine  Removals  (UER),  the  dependent 
variable,  is  correlated  to  Equipment  Days  Unserviceable  per 
Month  (EDUFM)  and  Total  Failures  per  Month  (TFFM)  of  the 
Support  Equipment,  the  independent  variables.  Any  degree  of 
multiple  correlation  exhibited  in  this  test  would  further 
substantiate  the  effect  of  Support  Equipment  on  maintenance 
procedures  of  the  weapon  system  it  supports. 

3.  Total  Failures  per  Month  (TFFM),  the  dependent 
variable,  is  correlated  to  the  Mean  Precipitation  per  Month 
(MPFM),  the  independent  variable.  A  high  degree  of  correla¬ 
tion  between  these  two  variables  would  indicate  the  all- 
weather  specifications  of  the  Support  Equipment  had  not 
been  met. 

4.  Total  Failures  per  month  (TFPM),  the  dependent 
variable,  is  correlated  to  Mean  Precipitation  per  Month  (MPFM) 
and  Mean  Temperature  per  Month  (MTPM),  the  independent  var¬ 
iables.  A  high  degree  of  correlation  here  would  further 
substantiate  a  possible  design  deficiency  as  indicated  in 

#  3  above. 

5.  Unscheduled  Engine  Removals  (UER),  the  dependent 
variable,  is  correlated  to  Mean  Precipitation  per  Month 
(MPPM),  the  independent  variable.  This  would  exhibit  the 
transitive  characteristic  that  could  possibly  indicate  any 
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design  deficiency  of  the  Support  Equipment  adversely  af¬ 
fecting  the  operational  readiness  of  the  weapon  system. 

6.  Unscheduled  Engine  Removals  (HER),  the  dependent 
variable,  is  correlated  to  both  Mean  Precipitation  per  Month 
(MPPM)  and  Mean  Temperature  per  Month  (MTPM) ,  the  indepen¬ 
dent  variables.  This  multiple  correlation  would  further 
establish  those  transitive  effects  of  unserviceable  Support 
Equipment  (caused  by  climatic  conditions)  on  the  opera¬ 
tional  readiness  of  the  weapon  system. 

Statistical  Methodology 

Engine  data  to  be  used  in  this  study  was  to  be  from 
November  197^  through  December  1979,  divided  into  monthly 
segments.  This  data  was  to  provide  the  UER  rate  per  1000 
hours  of  flying  time  per  month.  The  data  used  for  support 
equipment  was  to  cover  a  similar  time  period  and  is  expressed 
by  EDUPM  and  TFPM.  Any  relationships  between  the  afore¬ 
mentioned  data  elements  was  to  be  determined  through  simple 

»  linear  and  multiple  regression  techniques.  In  addition,  any 

£ 

relationship  between  TFPM,  TPPM  and  MTPM  was  to  be  deter¬ 
mined  by  similar  procedures  to  draw  inferences  concerning 
the  correlation  between  climatic  conditions  and  breakdown 
trends  of  the  pieces  of  SE  being  studied.  These  procedures 
were  to  form  the  basis  for  conclusions  and  predictions  with 
regards  to  the  level  of  relativity  between  supply  support 
systems  for  support  equipment  items  designed  to  provide 
easy,  in-place  engine  diagnosis  and  the  availability  and 
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reliability  of  those  items.  The  other  area  to  be  investigated 
involved  a  test  of  correlation  between  possible  design  de¬ 
ficiencies  of  that  equipment  when  exposed  to  the  climatic 
characteristics  encountered  during  field  level  and  organiza¬ 
tional  usage. 

Initial  tests  were  to  involve  a  simple  linear  re¬ 
gression  analysis  to  determine  whether  or  not  a  relationship 
between  HER  and  TFFM  exists.  By  the  use  of  the  SIMFIT/MULREG 
computer  package  a  coefficient  of  determination  (R  )  was  to 
be  obtained  to  describe  the  degree  of  this  relationship.  In 
other  words,  how  much  of  the  variability  in  UER  was  reduced 
when  the  independent  variable  TFIM  was  considered?  If  the 
proportionate  reduction  of  TFPM  was  significant,  then  the 
regression  made  would  have  been  highly  useful  in  further 
analysis.  In  addition,  a  plot  of  the  residuals  was  to  be 
analyzed  to  determine  the  aptness  of  the  linear  regression 


model. 


If  the  coefficient  of  determination  (R^)  was  con¬ 


sidered  significant  and  the  residual  analysis  reflected  the 
properties  of  the  error  terms  (normal  random  variables  with 
constant  variance)  then  a  test  of  whether  or  not  a  relation 
between  UER  and  TFB5  exists  was  to  be  conducted.  The  alter¬ 
natives  for  this  test  were  to  be: 

V  3^*0-  that  UER  and  TFFM  were  not  related 
H^«  /  0  -  that  UER  and  TFFM  were  related 
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the  appropriate  decision  rule  for  this  test  when  controlling 

the  a  risk  at  .10  wass 

* 

If  F  <  F  (.90}  n-2),  conclude  Hq 

* 

If  F  >  F  (.90;  n-2),  conclude 
where  F*  was  obtained  from  the  computer  package  SIMFIT/ 
MULREG. 

Subsequent  analyses  was  to  involve  a  multiple  re¬ 
gression  procedure  to  test  UER  and  both  independent  vari¬ 
ables  -  TFFM  and  EDUFM.  The  first  thing  evaluated  would 

p 

have  been  the  adjusted  coefficient  of  determination  (R  ). 

cl 

Since  the  addition  of  independent  variables  is  not  recog- 
•  2 

mzed  in  the  original  R  value,  it  was  felt  that  the  adjusted 
value  would  have  been  more  meaningful  and  better  reflect  the 
reduction  in  variability  of  UER  with  the  introduction  of  the 
independent  variables  EUUTM  and  TFFM.  Next  to  be  considered 
would  have  been  the  variable  coefficient  for  TFFM  (b^.  If 
there  were  no  substantial  change  in  this  value,  then  the  pro¬ 
blem  associated  with  multicollinearity  could  have  been  ig¬ 
nored.  If  multicollinearity  were  to  be  discovered  and  a 
high  correlation  between  TFFM  and  EDUFM  did  exist,  further 
attempts  to  make  inferences  about  the  relationship  between 
UER,  EDUFM  and  TFFM  would  have  been  aborted. 

Assuming  there  was  no  significant  correlation  be¬ 
tween  the  independent  variables,  EDUFM  and  TFFM,  then  further 
obtained  analysis  of  the  multiple  regression  model  would 
have  been  pursued.  This  analysis  would  have  included  an 
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evaluation  of  the  variable  coefficient  (b^  and  bg)  to  de¬ 
termine  the  extent  to  which  each  was  related  to  TJER  and  a 
determination  of  which  was  the  more  significant. 

The  preceeding  analyses  were  to  have  been  primarily 
concerned  with  the  relationship  between  the  availability  of 
SE  and  the  abnormal  maintenance  procedures  utilized  on  the 
F100  engine.  The  next  point  of  interest  was  to  be  the  pos¬ 
sible  design  deficiencies  which  might  have  contributed  to 
the  availability  of  critical  pieces  of  SE.  To  make  certain 
inferences  about  the  effects  of  climatic  conditions  on  the 
reliability  of  the  pieces  of  SE  being  investigated  a  test 
of  the  relationship  between  TFHfl,  MPPM,  and  MPTM  was  to  be 
conducted. 

As  was  to  be  accomplished  in  the  case  of  HER  and 
TFFM,  a  simple  linear  regression  analysis  would  initially 
be  attempted  to  determine  whether  or  not  a  relationship  be¬ 
tween  TFFM  (dependent  variable)  and  MPFM  (independent  vari- 
able)  existed.  Again,  R  was  to  be  evaluated  to  determine 
the  degree  of  variability  in  TFFM  reduced  by  the  introduc¬ 
tion  of  the  variable  MPPM.  A  plot  of  residuals  was  to  be 
made  and  analyzed  to  see  if  the  regression  model  was  ap¬ 
propriate  . 

If  the  coefficient  of  determination  (R  )  and  the 
plot  of  residuals  revealed  the  necessary  characteristics  of 
the  regression  model,  the  test  previously  described  would 
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have  been  made  to  determine  whether  or  not  a  relationship 
existed  between  TFFM  and  MPFM  and  to  what  extent.  The  al¬ 
ternatives  for  this  test  were  to  bes 

Ho«  3^  =  0  -  that  TFFM  and  MPFM  were  not  related 
H^s  /  0  -  that  TFFM  and  MPFM  were  related 
the  decision  rule  for  this  test  when  controlling  the  a  risk 
at  .10  was  to  be  the  same  as  stated  in  the  test  for  UER 
and  EDUPM. 

To  further  investigate  the  impact  of  climatic  con¬ 
ditions  on  availability  and  reliability  of  SE,  a  multiple 
regression  analysis  was  to  be  conducted  on  TFFM  as  the  de¬ 
pendent  variable  and  MPPM  and  MTPM  as  independent  variables. 
Following  the  same  procedures  utilized  in  the  preceeding 

multiple  regression  analysis,  the  adjusted  coefficient  of 
o 

determination  (Ra)  and  the  variable  coefficients  (bj  and  b2) 
would  have  been  closely  scrutinized  to  determine  if  a  rela¬ 
tionship  between  TFFM,  MPFM,  and  MTPM  existed.  The  variable 
coefficient  (b^)  for  MPFM  would  have  been  observed  for  any 
substantial  change  which  would  have  indicated  a  high  degree 
of  correlation  in  the  independent  variables. 

Finally,  in  an  effort  to  draw  some  sort  of  firm  con¬ 
clusion  with  regards  to  the  relationship  of  maintenance 
practices  (UER)  and  SE  reliability,  a  comparison  of  climatic 
conditions  to  UER  would  have  been  conducted.  The  reason  for 
this  scenario  was  to  limit  or  reduce  the  impact  of  outside 
influences  on  the  relationships  (if  any),  discovered  in  this 
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study.  It  was  felt  that  if  a  relationship  "between  UER, 

MPFM,  and  MTFM  were  to  exist  in  the  same  proportionate 
amounts  as  that  of  TFPM  to  MPFM  and  MTFM,  then  conclusions 
to  the  effects  of  SE  reliability  on  maintenance  practices 
could  have  been  drawn  with  a  reasonable  degree  of  certainty. 

The  procedures  used  for  the  comparison  of  UER  to 
MPPM  and  MTFM  would  have  been  identical  to  those  used  in  the 
previous  two  tests.  The  alternatives  for  the  test  of  rela¬ 
tionship  between  UER  and  MPFM,  however,  would  have  beem 

Ho:  =  0  -  that  UER  and  MPFM  are  not  related 

H^i  gj  ^  0  -  that  UER  and  MPPM  are  related 
the  decision  rule  in  this  test  to  control  the  a  risk  at  .10 
was  to  be  the  same  as  used  in  the  previous  two  simple  re¬ 
gression  tests.  Any  conclusions,  predictions,  and  general¬ 
izations  made  from  these  comparisons  would  have  been  put 
into  their  proper  perspective  with  regards  to  all  the  test 
findings  and  relationships  discovered. 

At  this  point,  the  authors  feel  it  necessary  to 
point  out  the  limitations  of  the  tests  which  were  to  be  per¬ 
formed  on  the  proposed  data  for  this  study.  It  must  be 
understood  that  certain  qualitative  factors  (personnel,  sup¬ 
ply,  procedures,  etc.)  which  were  beyond  the  scope  of  this 
study  and  regression  analysis  procedures  would  have  impacted 
on  both  the  dependent  (UER  and  TFPM)  and  independent  vari¬ 
ables  (EDUPM,  MPFM,  and  MTFM)  to  be  utilized.  For  this 
reason,  no  attempt  would  have  been  made  to  incorporate  these 


factors  into  the  analyses  performed  and  should  be  the  sub¬ 
ject  of  additional  independent  research  efforts  concerning 
SE  and  its  relationship  to  operational  readiness  of  weapon 
systems . 


SIMM  ARY 

In  the  identification  of  common  provisioning  defi¬ 
ciencies  of  Support  Equipment,  all  pertinent  regulations 
were  analyzed  to  establish  a  standardized  framework  for  that 
identification.  Further,  reports  and  analyses  compiled  by 
outside  sources  were  drawn  from  to  provide  a  broad  founda¬ 
tion  for  the  presentation  and  validation  of  these  common 
deficiencies,  in  addition  to  the  original  contracts,  Support 
Equipment  Recommendation  Data  (SERD),  and  other  acquisition 
documents  specific  to  the  pieces  of  equipment  of  interest. 

Personal  interviews,  with  the  data  they  provided, 
along  with  the  official  publications  and  equipment  acquisi¬ 
tion  documents  formed  the  basis  for  answering  one  of  the  most 
important  research  questions  of  this  effort. 

Data  pertaining  to  the  F100  engine  were  provided  by 
the  Miscellaneous  Engine  and  Data  Section  (MMPRR-B3)»  Direc¬ 
torate  of  Materiel  Management,  Kelly  AFB,  Tx.  Weather  data 
were  provided  by  the  weather  squadrons  at  Luke  AFB,  Tz.  and 
Langley  AFB,  Va.  from  the  time  period  between  November  197^ 
and  December  1979 i  inclusive,  on  a  month -by -month  correla¬ 
tion  for  input  into  the  various  regression  analyses  involved. 
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Data  pertaining  to  the  maintenance  history  of  the 
pieces  of  Support  Equipment  involved  were  to  be  obtained 
from  AGMC's  Precision  Measurement  Equipment  Laboratories  at 
Langley  AFB,  Va.  and  Luke  AFB,  Az.,  with  summarized  data  to 
be  provided  by  the  LOG  20  (Precision  Measuring  Equipment 
Calibration  Interval)  report. 

These  three  groups  of  data  were  to  be  analyzed  via 
multiple  regression  techniques  to  illustrate  the  effects  of 
improper  provisioning  of  specific  items  of  Support  Equipment 
for  the  F100  engine  on  the  operational  readiness  of  the 
weapon  system,  and  on  the  maintenance  procedures  and  sched¬ 
ules  for  the  engine  itself.  Due  to  factors  to  be  explained 
in  the  next  chapter,  this  could  not  be  accomplished.  The 
statistical  methodology,  however,  is  provided  to  facilitate 
future  studies  in  this  direction. 


Chapter  3 


INTRODUCTION 

This  chapter  chronologically  portrays  the  events 
and  occurrences  associated  with  the  acquisition  and  pro¬ 
visioning  of  the  Supervisory  Control  System  (SCS)  Tester, 
Engine  Trim  Box  (ETB),  and  Programmable  Automatic  Trim  Test 
System  (PATTS). 

Due  to  the  extensive  time  lapse  since  many  of  these 
events,  coupled  with  changes  in  personnel  and  office  reor¬ 
ganizations,  the  availability  of  hard  copy  documentation 
was  extremely  limited  and  in  some  cases  non-existent.  The 
authors  feel,  however,  that  the  available  records,  messages, 
and  letters  along  with  numerous  interviews  conducted  with 
personnel  directly  and  indirectly  associated  with  the  acqui¬ 
sition  and  provisioning  processes  allows  a  valid  representa¬ 
tion  of  the  occurrences  as  they  took  place.  Though  some 
inferences  were  necessary,  it  is  felt  that  the  information 
presented  in  the  following  pages  is  reasonably  accurate  and 
significantly  contributes  to  this  research  effort. 

DEFINITION  OF  TERMS 

Calibration  Requirements  Summary  (CRS)  -- 

is  a  four-part  summary  of  the  technical  measure¬ 
ment  requirements  of  a  system/end  article  which  out¬ 
line  the  technical  requirements  of  parameters  at  each 
echelon  of  measurement  [8:41-3]. 
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Initial  Spares  Support  Test  (ISSL)  -- 

A  list  of  spares  and  repair  parts  and  quanti¬ 
ties  required  for  organizational  and  field  mainten¬ 
ance  initial  support  of  an  end  item  for  a  given 
period  of  time  [9]. 

Integrated  Logistic  Support  (ILS)  -- 

the  definition,  optimization,  and  integra¬ 
tion  achieved  by  systematic  planning,  implementa¬ 
tion,  and  management  of  logistic  support  resources 
throughout  the  system  life  cycle  [51sII-l]. 

Physical  Configuration  Audit  (PCA)  -- 

the  formal  examination  of  the  'as -built'  con¬ 
figuration  of  a  unit  of  Cl  against  its  technical 
documentation  in  order  to  establish  the  Cl's  ini¬ 
tial  configuration  identification  [48]. 

Recoverable  Item  Breakdown  (RIB),  previously  Provisioning 

Parts  Breakdown  (PPB) 

the  breakdown  for  recoverable  type  items  which 
is  an  all  inclusive  breakdown  and  used  for  support 
item  selection  and  assignment  of  technical  and  man¬ 
agement  codes  [8j9-1]. 


CHRONOLOGICAL  EVENTS 


Acquisition  Phase 


On  1  March  1970,  AFSC  Aeronautical  Systems  Division 
(ASD)  awarded  a  contract  to  United  Aircraft  Corporation/ 

Pratt  and  Whitney  Aircraft  Division,  West  Palm  Beach,  Florida 


.  .  .  continue  the  design  and/or  redesign  of 
the  engine  systems  .  .  .  necessary  to  complete  the 
Category  I  development  of  the  F100-PW-100  engine  .  .  . 
Fabricate  and/or  procure  parts,  assemble,  inspect, 
acceptance  test,  deliver  YF100-PW-100  engines  to 
support  the  F-15  Category  I  flight  tests  .... 
Fabricate  and/or  procure  parts,  assemble,  inspect, 


acceptance  test,  and  deliver  F100-IW-100  produc¬ 
tion  engines  ...  to  support  the  F-15  opera¬ 
tional  first  wing  aircraft  [2]. 

In  addition,  item  number  four  (4)  of  that  same  docu¬ 
ment  specified 

Aerospace  Ground  Equipment  (AGE)  to  support 
the  engines  ...  to  be  selected  and  furnished  in 
accordance  with  AFPI  71-68 5  entitled  "Aerospace 
Ground  Equipment  Identi fi cation/S elec tion/Acqui si - 
tion/Provisioning  Document  for  USAF  Contracts," 
dated  April  1966  and  Amendment  #1  thereto  dated 
June  1967*  both  of  which  are  hereby  incorporated 
herein  by  reference  .  .  .  [2]. 

As  a  result  of  the  requirements  outlined  in  the  prime 
contract  (F33657-70-C-0600)  with  regards  to  AGE,  Aerospace 
Ground  Equipment  Recommendation  Data  (AGERD)  numbers  1031 
(Test  Set,  Engine  Trim  -  IWA  50103),  1032  (Test  Set  -  Htf  A 
50104),  and  1033  (SCS  Tester  -  IWA  50105)  were  submitted  by 
Pratt  and  Whitney  Aircraft  Division  (P&WA)  to  AFSC/ASD  on 
26  May  1972.  These  AGERDs  proposed  engine  diagnostic  equip¬ 
ment  considered  necessary  at  the  organizational  mainten¬ 
ance  level  toi  monitor  engine  conditions  while  trimming  the 
F100  engine;  monitor  engine  parameters  when  analyzing 
abnormal  engine  conditions  or  establishing  performance 
trends;  and  analyze  the  inputs/outputs  of  the  electronic 
supervisory  control  (ESC),  respectively. 

In  July  1972,  the  Propulsion  and  Power  Branch/ ASD 
approved  each  AGERD  for  Category  I  testing  only.  The  lim¬ 
itation  was  required  due  to  insufficient  data  to  adequately 
review  the  AGERD  items  for  operational  use  (14).  That  same 
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month  the  Weapons  System  Development  Division/HQ  TAC  re¬ 
sponded  by  withholding  approval  pending  more  definitive  in¬ 
formation  (24).  In  August  1972,  the  Jet  Engine  Propulsion 
Office  Engineering  Division  acknowledged  the  need  for  ground 
support  equipment  to  perform  the  functions  identified  in  the 
subject  AGERDs.  Again,  however,  they  pointed  out  that  in¬ 
sufficient  information  was  provided  in  the  documents  to  de¬ 
termine  the  suitability  of  the  proposed  hardware  (33) • 

In  each  of  these  incidents  the  information  requested 
or  identified  as  lacking  in  the  documents  was  concerned  with 
engine  parameters  and  airframe  compatability  requirements. 
Each  agency  felt  it  necessary  to  withhold  final  approval 
pending  submission  of  additional  data  which  would  clarify 
the  purpose  and  proposed  usefulness  of  the  recommended 
equipment.  In  order  to  facilitate  the  coordination  and  com¬ 
munication  of  these  requirements  a  meeting  with  the  System 
Project  Office  (SPO)  and  P&WA  was  recommended. 

While  these  AGERD  deficiencies  were  being  identified 
and  surfaced,  the  Aerospace  Guidance  and  Metrology  Center 
(AGMC),  the  San  Antonio  Air  Logistics  Center  (SA-ALC)  Item 
Manager,  and  HQ  AFLC  were  simultaneously  taking  action  and 
initiating  coordination  efforts  on  the  proposed  support 
equipment.  For  example,  the  Item  Manager  (IM)  at  SA-ALC 
extracted  data  from  the  AGERD  (Figures  C-l,  C-2,  C-3)  in 
order  to  initiate  the  AFLC  Form  323A,  Requirements  Data 
Worksheet.  With  this  information  he  alerted  both  the 
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AEROSPACE  GROUND  EQMiPMENT  RECOKMEMOATIOM  DATA  I24  APRIL  ? 2 


Figure  C-2  Aerospace  Ground  Equipment  Recommendation  Data  (40). 


aerospace;  ground 


Figure  C-3  Aerospace  Ground  Equipment  Recommendation  Data  (4l). 


responsible  Provisioning  Officer  and  Inventory  Manager  of 
the  pending  acquisition  (44). 

In  September  1972,  the  Equipment  Specialist/lLS 
Directorate  consolidated  the  inputs  and  requirements  of  the 
three  agencies  mentioned  above  and  submitted  them  in  the 
form  of  a  matrix  formatted  checklist  (Figure  C-4).  For 
each  AGERD  he  identified  the  need  for  calibration  procedures, 
Technical  Order  data,  and  Provisioning  Parts  Breakdown  (PPB). 
The  details  and  specifications,  however,  of  these  require¬ 
ments  were  not  included  in  the  matrix  format  provided  and 
the  extent  to  which  they  were  to  be  coordinated  was  left 
unaddressed  (56). 

On  18  August  1972,  AGERDs  1031 »  and  1033  were  con¬ 
ditionally  approved  by  the  Support  Equipment  Engineering 
Division  pending  satisfactory  completion  of  technical  de¬ 
sign  reviews  and  field  service  testing  of  the  unit.  Also  re¬ 
quired  prior  to  final  approval  was  submission  of  a  Calibra¬ 
tion  Requirements  Summary  (CRS),  Technical  Order  (T.O.),  and 
PPB  data  (46).  On  8  December  of  that  same  year  P&WA  pro¬ 
vided  an  implementation  schedule  and  plan  for  evaluating  the 
usefulness  and  adequacy  of  the  recommended  diagnostic  equip¬ 
ment  (Figure  C-5).  On  10  August  1973»  final  approval  for 
all  three  AGERDs  was  received.  The  requirements,  however, 
for  a  CRS,  T.O.,  and  PPB  datawere  again  addressed  and  iden¬ 
tified  as  needed  for  the  subject  support  equipment  items  (29). 
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In  August  1973  a  Provisioning  Conference  was  con¬ 
ducted  for  engine  diagnostic  AGE  with  a  follow-up  review 
held  in  December  1973*  At  this  December  1973  conference, 
all  AGE  items  provisioned  during  the  August  meeting  were  re¬ 
viewed  on  an  "exception"  basis.  Of  the  new  items  reviewed, 
many  vendor  and  P&WA  items  were  provisioned  without  the 
benefit  of  an  approved  AGERD.  The  P-15  SPO/JEPO  was  to 
notify  P&WA  of  any  changes  at  the  time  of  AGERD  approval. 

The  conference  was  chaired  by  the  Chief  of  the  AGE  Division/ 
P-15  Systems  Program  Office  and  attended  by  a  Provisioning 
Specialist  and  Equipment  Specialist  from  San  Antonio  ALC  (55)* 

It  is  worth  mentioning  at  this  point  that  the  Equip¬ 
ment  Specialist  from  SAALC  had  never  previously  attended  a 
Provisioning  Conference  and  was  unfamiliar  with  the  sophis¬ 
ticated  ground  Support  Equipment  associated  with  the  F100 
engine.  As  a  result,  the  items  identified  by  the  contractor 
on  the  initial  PFB  were  Source  Maintainability  Repair  (SMR) 
coded  "PB"  (17;  44;  45).  The  "FB"  code  indicates  that  the 
item  is  "procured  and  stocked  for  insurance  purposes  because 
essentiality  dictates  that  a  minimum  quantity  be  available 
in  the  supply  system  [52]." 

As  a  result  of  the  approved  AGERDs  P&WA  submitted  a 
contract  proposal  to  ASD  on  12  March  1974.  The  proposal  out¬ 
lined  two  alternatives  which  could  be  considered: 

Alternative  I  -  physical  configuration  audit  (PCA) 
was  to  be  accomplished  at  the  vendor's  plant  prior  to  deliv¬ 


ery; 


41 


Alternative  II  -  PCA  was  not  to  be  accomplished. 

On  15  April  1974  a  contract  was  awarded  to  P&WA  which  stip¬ 
ulated  Alternative  II  be  exercised  on  the  initial  buy  and 
Alternative  I  on  all  subsequent  orders.  This  initial  con¬ 
tract  specified  quantities  of  two  (2)  each  for  part  numbers 
IWA  50103  and  IWA  50104,  and  one  (1)  each  of  IWA  50105  with 
delivery  dates  of  28  February  1 975 9  30  June  1975*  and  30 
November  1974,  respectively  (3). 

The  following  October  a  modification  to  this  con¬ 
tract  was  let  to  revise  and  add  to  the  quantities  procured 
under  the  previous  agreement.  This  new  contract  dated  11 
October  1974  specified  quantities  and  delivery  dates  as  in¬ 
dicated  below; 


Part  No. 

Quantity 

Delivery  Date 

IWA  50103 

2  ea. 

June 

1975 

IWA  50103 

2  ea. 

Nov 

1975 

PWA  50103 

2  ea. 

Feb 

1976 

IWA  50104 

1  ea. 

Dec 

1975 

IWA  50104 

1  ea. 

Jan 

1976 

PWA  50104 

1  ea. 

Feb 

1976 

IWA  50105 

2  ea. 

Dec 

1975 

PWA  50105 

2  ea. 

Jan 

1976 

PWA  50105 

2  ea. 

Feb 

1976  (4) 

22  October 

1975.  AGERD  Number 

2703 

(Test  Set  - 

Aircraft  Engine,  IWA  50081)  was  submitted  to  ASD  by  P&WA. 
The  proposed  item  of  ground  support  equipment  was  intended 
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to  supercede  AGERDs  1031  and  1032  (TWA  50103  and  TWA  50104) 
and  consolidate  the  functions  of  the  two  pieces  of  hardware 
into  a  single  more  flexible  and  versatile  component.  In  ad¬ 
dition,  the  proposed  AGERD  2703  specified  an  engineering 
modification  be  accomplished  cn  existing  IWA  50103  and  50104s 
to  combine  these  items  into  an  equivalent  PQA  50081 .  In 
December  of  that  year  AGERD  2703  was  approved  by  ASD/Support 
Equipment  Engineering  Division  with  the  specification  that 
CRS,  T.O.,  and  PFB  data  be  provided. 

Between  9  and  11  February  1976  the  new  Engine  Trim 
Box  (TWA  50081)  was  evaluated  at  Luke  AFB,  Arizona  by  the 
TAC  Logistics  Engineering  Detachment.  In  addition  to  pro¬ 
blems  identified  during  early  demonstrations  and  testing  ac¬ 
complished  at  Edwards  AFB,  California  and  MCAIR  the  person¬ 
nel  at  Luke  AFB  discovered,  among  others,  the  following  pro¬ 
blems  with  the  ETB: 

1 )  The  lugs  on  the  RCVV  transducer  were  bent  during 
the  trial  period  and  were  susceptible  to  damage  due  to  being 
dropped  for  forced  during  installation. 

2)  The  self-calibrating  functions  failed  during 
testing.  The  ETB,  as  a  result,  had  to  be  returned  to  the 
vendor,  Howell  Instruments,  for  repair.  The  incident  pointed 
out  the  need  for  defining  a  maintenance  concept  and  providing 
necessary  T.O.'s  and  spare  parts  to  the  organizational  level 
(37). 
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Although  the  new  ETB  displayed  some  major  and  minor 
deficiencies  as  previously  mentioned,  the  Engineering  Detach¬ 
ment  recognized  the  superior  performance  and  capability  over 
existing  equipment  and  recommended  it  be  provided  to  the 
field  as  soon  as  possible.  In  March  of  1976  cancellation  of 
AGERDs  1031  and  1032  was  recommended  and  in  November  cancel¬ 
lation  was  approved. 

At  the  same  time  the  field  evaluation  was  talcing 
place  at  Luke  AFB,  ASD  awarded  a  contract  on  13  February  1976 
to  P&WA  for  nine  (9)  Engine  Trim  Boxes  (BiA  5 0081)  to  be  de¬ 
livered  according  to  the  following  scheduler 

4  ea  -  May  1976 
1  ea  -  June  1976 
4  ea  -  July  1976  (5)* 

Provisioning  Follow-up 

Subsequent  to  the  acquisition  and  provisioning  phases 
previously  outlined,  it  was  not  long  before  attention  was 
directed  toward  a  concern  over  the  spares  support  for  F-15 
AGE.  In  February  1977,  Headquarters  TAC  queried  the  Direc¬ 
torate  of  Materiel  Management  at  SA-ALC  as  to  apparent  in¬ 
adequacies  in  the  support  posture  of  engine  diagnostic  AGE 
and  munitions  test  equipment  for  the  F-15*  TAC's  concern 
was  addressed  with  regards  to  the  "SMR  coding  of  individual 
components  and  failures  to  initiate  timely  replacement  of 
insurance  items  when  consumed  [28^." 
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This  concern  of  the  F-15  AGE  support  posture  and  its 
possible  operational  impact  instigated  a  request  "to  review 


the  supportability  of  all  F-15  AGE  to  insure  that  previous 
provisioning  actions  were  correct  and  that  initial  and  follow- 
on  support  actions  were,  in  fact,  accomplished  [28]."  The 
request  went  on  to  question  whether  the  specified  level  of 
repair  was  correct  and  supportable  by  adequate  spare  parts, 
and  if  steps  were  being  taken  to  initiate  reprocurement  of 
insurance  items  that  had  been  consumed. 

In  response  to  TAC's  inquiry,  SA-ALC  sent  a  message 
on  18  February  1977  which  stated 

we  share  your  concern  regarding  deficiencies 
found  in  the  provisioning  of  a  few  items  of  F-15 
AGE.  We  have  and  are  continuing  to  take  action  to 
resolve  deficiencies  as  actual  or  potential  pro¬ 
blem  areas  are  identified.  We  are  aware  of  the 
problems  with  spares  applicable  to  engine  diagnostic 
AGE  and  have  taken  action  to  reprovision  the  equip¬ 
ment  and  are  developing  ISSLs.  The  large  majority 
of  spares  which  were  insurance  coded  during  the 
initial  provisioning  have  been  recoded  and  suffi¬ 
cient  quantities  of  all  spares  to  support  F-15 
using  activities  are  either  on  order  or  will  be 
placed  on  order  in  the  near  future.  Cataloging 
management  data  changes  resulting  from  reprovi¬ 
sioning  are  currently  being  documented  for  pro¬ 
cessing  through  the  Federal  Catalog  System.  These 
changes  will  eventually  be  reflected  in  appropriate 
Federal  Supply  Catalog  [31]- 

In  order  to  discuss  the  concerns  expressed  above,  a 
working  group  was  convened  on  25  May  1977  to  review  the  sta¬ 
tus  of  SE  spare  parts  and  repair  of  Diagnostic  AGE.  As  a 
result  of  this  conference,  provisioning  reviews  were  ac¬ 
complished  on  numerous  items  of  SE  and  a  recommendation  was 
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made  that  several  pieces  of  equipment  be  included  in  the 
ISSL.  Among  these  pieces  of  SE  were  the  following  items 
which  were  to  be  identified  no  later  than  the  date  shownt 

SE  DATE 

BtfA  50081  25  May  1977 

BfA  50105  10  Jun  1977 

With  regards  to  the  repair  of  Diagnostic  AGE,  the 
members  of  the  group  suggested  that  SA-ALC/MMIPS  expedite 
work  on  obtaining  a  repair  contract  and  advise  TAC  no  later 
than  1  September  1977  of  the  contractual  status  (22). 

In  accordance  with  the  conference  conducted  in  May 
1977*  a  status  report  was  submitted  on  26  September  1977- 
The  report  showed  the  SCS  Tester  (BtfA  50105)  to  have  all 
actions  completed  and  100#  loaded  into  the  WRM  List,  Re¬ 
quirements  and  ISSL  (D040).  The  ETB  (BtfA  50081),  however, 
was  only  75#  completed.  The  reason  for  the  partial  action - 
was  contributed  to  the  combination  of  IWA  50103  and  50104. 

The  RIB,  it  said,  was  received  on  20  July  1977  (32). 

In  December  1977*  the  Item  Management  Division/SA-ALC 
requested  HQ  AFLC/LOLSC  take  necessary  action  to  incorporate 
the  SCS  Tester  and  ETB,  among  others,  into  the  Maintenance 
Data  Collection  System  (T.O.  00-20-2)  and  assign  them  mis¬ 
sion  capable  (MICAP)  reportable  Standard  Reporting  Designa¬ 
tors  (SRD).  Also,  these  items  were  tasked  to  be  included  in 
the  Maintenance  Data  Collection  System  (30).  Later  that 
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month,  SRDs  were  assigned  these  items  and  authorization  for 
reporting  was  given  by  message  on  19  Jan  1978  ( 19 ) * 

Despite  the  many  efforts  expended  to  solve  pro¬ 
visioning  problems  for  F-15  AGE  and  specifically  the  SCS 
Tester  and  ETB,  another  problem-solving  conference  was  deemed 
necessary.  Between  7  and  8  March  1978  a  F100  Engine  Problem 
Solving  Conference  was  conducted  at  which  time  the  details 
for  utilizing  newly  negotiated  repair  contracts  with  the 
end  item  vendors  was  provided. 

On  25  Jan  1979 »  again,  a  conference  was  convened  at 
San  Antonio  ALC  to  discuss  and  alleviate  continuing  problems 
with  the  SCS  Tester  (FWA  50105).  It  was  pointed  out  by  field 
maintenance  personnel  that  the  item  had  been  plagued  with  de¬ 
ficiencies  in  numerous  areas.  Technical  Order  data,  espe¬ 
cially,  was  discussed  and  identified  as  having  been  inade¬ 
quate  throughout  its  existance.  Several  modifications, 
technical  data  changes,  and  information  updates,  they  said, 
were  not  distributed  to  the  organizational  maintenance  ac¬ 
tivities.  In  addition,  the  applicable  T.  0.  listed  some 
items  needed  for  calibration  and  maintenance  that  were  not 
authorized  at  unit  level  in  the  Table  of  Allowances  (26? 

34?  42). 

Recent  interviews  with  maintenance  personnel  in¬ 
dicate  little  to  date  has  been  accomplished  as  a  result  of 
this  conference.  Though  the  ETB  (Bf A  50081)  appears  to 
be  less  of  a  problem,  both  the  ETB  and  SCS  Tester  (FWA 
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50105)  are  experiencing  significant  problems  with  spares 
support  and  supply  responsiveness  (26;  34;  42).  If  it  were 
not  for  the  ingenuity  and  imagination  of  the  maintenance 
technicians  at  the  organization  level,  it  is  suspected  that 
the  operational  capability  and  readiness  of  the  F-15  air 
superiority  fighter  aircraft  would  be  greatly  impaired. 

PATTS 

As  stated  in  the  Delimitation  and  Scope  portion  of 
this  thesis,  the  on-going  development  and  acquisition  of 
the  Programmable  Automated  Trim  Test  System  (PATTS)  was  to 
be  studied.  The  purpose  of  this  study  was  to  make  a  deter¬ 
mination  as  to  whether  or  not  this  system  is  being  acquired 
and  provisioned  in  a  more  adequate  method  than  either  the 
Engine  Trim  Box  or  the  Supervisory  Control  System  Tester 
programs . 

On  14  August  1979,  Pratt  and  Whitney  Aircraft  Group 
(P&WA),  Government  Products  Division,  submitted  an  unsolic¬ 
ited  proposal  to  provide  seven  (7)  automated  trim  systems 
for  use  by  the  U.S.  Air  Force  (13).  These  systems  (PATTS) 
were  to  be  provided  at  no  direct  cost  to  the  U.S.  Government 
through  31  July  1981.  The  proposal  by  P&WA  included  the 
commitment  to  install  the  systems,  train  Air  Force  operator 
personnel,  and  provide  spares  and  maintenance  support  —  all 
in  order  to  improve  the  F100  engine  trim  in  the  field. 

According  to  the  proposal,  PATTS  provides  both  con¬ 
sistent  and  accurate  engine  trim  and  also  provides  savings 


in  both  time  and  fuel  consumption.  The  PATTS  systems  to  be 
provided  will  be  essentially  identical  to  the  F100  PATTS 
currently  installed  and  in  use  at  Hill  AFB9  the  site  of  the 
first  F-16  operational  wing.  The  benefits  exhibited  at  Hill 
AFB  by  PATTS  were  stated  in  the  proposal  to  include  a  35# 
savings  in  trim  man-hours  and  a  33#  savings  in  fuel  consump¬ 
tion.  No  supporting  documentation  was  included  to  verify 
these  data,  but  P&WA  in  the  proposal  stated  that  "we  are  of¬ 
fering  PATTS  for  use  by  the  U.S.  Air  Force  because  it  is  pro 
ven,  available,  and  provides  an  immediate  solution  for  im¬ 
proved  engine  trim  [133*" 

Among  the  assumptions  on  which  P&WA  based  its  unsoli 
cited  proposal,  two  are  relevant  for  the  purposes  of  this 
effort.  The  first  includes  the  location  for  the  PATTS  sys¬ 
tems  to  be  provided  and  the  second  pertains  to  the  options 
given  the  U.S.  Air  Force  upon  conclusion  of  the  offer  period 
31  July  1981. 

P&WA  assumed  the  seven  PATTS  systems  to  be  provided 
would  be  installed  at  the  U.S.  Air  Force  operating  bases  as 
shown  belows 

Approximate 

Air  Force  Bases  Installation  Date 

Bitburg  AFB  January  1980 

Hill  AFB  April  1980 

Langley  AFB  May  1980 

Luke  AFB  May  1980 

Holloman  AFB  June  1980 

Eglin  AFB  June  1980 

Camp  New  Amsterdam  July  1980  (13) 


These  bases,  with  the  exception  of  Hill  AFB,  are  operational 
sites  for  the  F-15.  Hill,  as  stated  earlier,  is  the  site 
for  the  initial  deployment  of  the  F-16  aircraft. 

The  second  assumption  included  the  options  the  U.S. 
Air  Force  has  at  the  conclusion  of  the  offer  period,  31  July 
1981.  These  are« 

1 .  continue  no  charge  use  of  the  PATTS  systems  with 
maintenance  and  spare  parts  provided  by  the  USAF 

2.  lease  the  units 

3.  purchase  the  units  at  P&WA  net  book  value 

4.  request  that  the  units  be  removed. 

The  proposal  was  concluded  with  a  suggestion  by  P&WA  for  a 
meeting  with  Air  Force  representatives  to  discuss  implementa¬ 
tion  procedures  for  this  proposal,  and  an  initial  meeting 
was  held  on  22  October  1979- 

Participants  in  the  meeting  included  representatives 
from  P&WA  and  Howell  Instruments  (the  vendor)  and  members  of 
the  F100  Joint  Engine  Project  Office  (YZ100).  Discussions 
centered  around  the  necessity  of  formulating  provisioning 
plans  in  case  the  Air  Force  chose  to  become  responsible  for 
the  maintenance  and  support  of  the  equipment  at  the  conclu¬ 
sion  of  the  offer  period.  It  was  impressed  upon  both  the 
prime  contractor  (P&WA)  and  the  vendor  (Howell  Instruments) 
that  initial  provisioning  planning  should  be  initiated  as 
early  as  possible  in  order  to  account  for  the  lead  times  in¬ 
volved  in  the  provisioning  process.  P&WA  and  Howell 
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Instruments  were  not  prepared  as  of  that  meeting  to  provide 
the  USAF  with  adequate  data  required  for  the  provisioning 
process,  and  thus  a  letter  from  the  F100  Joint  Engine  Pro¬ 
ject  Office  (YZ100)  detailed  the  required  data  and  other 
supporting  documents  needed  on  which  to  base  any  decision 
(18). 

This  letter,  dated  30  October  1979»  issued  guidance 
as  to  the  specific  details  required  by  YZ100  to  render  a 
proper  decision.  For  subject  areas  were  required  to  be  ad¬ 
dressed  and  resolved  before  acceptance  of  the  offer,  and  are 
outlined  and  briefly  explained  below. 

1 .  Technical  Data 

2.  Logistic  Data 

3 .  Cost  Data 

4.  P&WA  plans  for  additional  sites. 

Technical  data  is  required  for  the  duration  of  the 
proposal  and  during  the  lease  agreement,  if  this  option  is 
exercised.  Specific  requirements  included:  P&WA  technical 
data  and  software  reflecting  configuration  of  PATTS  which 
will  be  in  place  at  the  field  units;  updates  to  software  and 
P&WA  technical  data  to  reflect  the  information  contained  in 
the  formal  Air  Force  technical  orders;  P&WA  technical  data 
and  software  are  to  be  revised/changed  to  keep  them  current 
with  Air  Force  technical  orders;  a  procedure  for  release  of 
revisions/changes  to  P&WA  technical  data  and  software;  tech¬ 
nical  orders  in  MIL  Spec  format  for  operation,  maintenance, 
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and  Illustrated  Parts  Breakdown  to  cover  the  option  of  as¬ 
suming  support  by  the  Air  Force;  and  identification  of  com¬ 
mercial  literature  available  for  repair  of  PATTS  components 
(circuit  cards,  etc.). 

Logistics  data  should  include  Repairable  Items  Break¬ 
down  (RIB)  provisioning  data;  field  level  maintenance/repair 
data?  tentative  training  program  to  repair  PATTS;  test  sheets 
to  be  submitted  on  a  monthly  basis  (See  Figure  C-6);  and  a 
baseline  hardware  and  software  configuration.  A  cost  esti¬ 
mate  on  a  per  unit  basis  if  the  lease  option  is  exercised 
and  P&WA's  plan  for  furnishing  PATTS  to  additional  sites  as 
they  become  activated  completed  the  Air  Force's  initial  re¬ 
sponse  to  P&WA's  unsolicited  proposal  (18). 

Figure  C-7  illustrates  the  timetable  established  by 
the  Joint  Engine  Project  Office  to  incorporate  the  re¬ 
quirements  established  in  the  letter  of  response  so  as  to 
obtain  information  for  the  best  possible  decision  among  the 
alternatives.  The  substitution  of  Camp  New  Amsterdam  with 
Kadena  AFB  was  made  to  reflect  Air  Force  deployment  desires. 

On  2  January  1980,  the  USAF  asked  P&WA  to  submit  a 
cost  estimate  for  contractor  support  such  as  maintenance, 
spares,  etc.  for  the  lease  of  seven  (7)  PATTS  units  after 
July  1981.  In  addition,  a  request  for  a  not-to-exceed  pro¬ 
posal  for  the  preparation  of  PATTS  manuals  in  Mil.  Spec, 
format  was  also  included,  with  these  responses  by  P&WA  de¬ 
sired  by  31  January  1980  (20). 


Figure  C-6  PATTS  Test  Sheet  (18). 


Figure  C-7  Requirements  Timetable  (18) 


P&WA  responded  on  31  January  1980  as  requested,  but 
were  unable  to  comply  with  the  complete  requests  by  the  USAF. 
A  cost  estimate  for  follow-on  contractor  support  was  not 
available 

because  of  a  complete  lack  of  maintenance  data. 

For  planning  purposes  only,  we  suggest  $500,000, 
which  includes  full  maintenance  and  spares  for  a 
period  of  one  year  following  July  1981,  as  a 
reasonable  estimate  [123 • 

Concerning  the  manuals  in  Mil.  Spec,  format,  pro¬ 
prietary  rights  problems  with  the  prime  vendor's  subcon¬ 
tractors  were  encountered  and  as  of  that  date  (31  January 
1980)  all  required  waivers  had  not  been  obtained.  P&WA  pro¬ 
posed  a  Mil.  Spec,  format  manual  for  the  overall  PATTS  sys¬ 
tem,  with  individual  component  manuals  referenced  in  the 
overall  manual  and  would  be  provided  in  their  present  com¬ 
mercial  configuration  at  a  cost  of  $112,000.  For  full  Mil. 
Spec,  formated  manuals,  a  cost  of  $250,000  was  quoted  (12). 

During  the  first  and  second  weeks  of  January,  1980, 
five  (5)  personnel  from  P&WA  and  Howell  Instruments  were 
scheduled  to  arrive  at  Bitburg  AB,  Germany  to  unpack,  set  up, 
and  check  out  a  PATTS  system,  and  to  conduct  the  necessary 
training  of  Air  Force  personnel.  USAF  was  to  provide  a 
waiver  to  tech  order  requirements  to  authorize  use  of  the 
PATTS  system  to  trim  F100  engines  "following  notification 
from  P&WA  that  the  PATTS  unit  is  performing  satisfactorily 
and  the  necessary  training  of  Air  Force  personnel  has  been 
accomplished  [163."  This  action  at  Bitburg  initiated  the 


installation  and  usage  as  per  the  schedule  agreed  to  by 
USAF  and  P&WA  (See  Figure  C-7)* 

In  a  letter  of  17  February  1980,  the  contracting 
division  of  the  Deputy  for  Propulsion  was  tasked  to  provide 
contract  coverage  with  P&WA  for  the  use  of  seven  (7)  PATTS 
units  at  no  cost  to  the  government.  The  lease  option  would 
be  chosen  at  the  conclusion  of  the  no  cost  offer  in  July 
1981,  and  a  statement  of  conditions  desired  by  the  USAF 
was  attached.  The  specific  conditions  were: 

General 

Contractor  will  provide  to  the  government,  at  no  cost, 
seven  F100  Programmed  Automated  Trim  Test  Systems 
(PATTS)  including  maintenance,  repair,  spares  support, 
training  of  Air  Force  personnel,  and  instructions  re¬ 
quired  for  use  at  one  USAFE,  one  PACAF,  and  five  TAC 
bases  from  1  Jan  1980  to  31  July  1981 . 

Install  ati  on 

Contractor  will  deliver  and  install  PATTS  systems 
in  accordance  with  the  following  schedule . 

Bitburg  AB,  GE  Jan  1980 

Hill  AFB,  UT  Apr  1980 

Luke  AFB,  AZ  May  1980 

Holloman  AFB,  NM  May  1980 

Langley  AFB,  VA  June  1980 

Eglin  AFB,  FL  June  1980 

Kadena  AB,  JA  July  1980 

Shipping  instructions  will  be  provided  by  the  PCO 
upon  request  by  the  contractor. 

Contractor  will  provide  all  maintenance,  parts, 
and  software  updating  throughout  the  period  of  perfor¬ 
mance  at  no  cost  to  the  Government,  provided  that  the 
contractor  is  under  no  obligation  to  replace  the  Patts 
in  the  event  of  destruction  or  extensive  damage. 


Training 

Contractor  will  provide  a  thirty  hour  training  program, 
as  required,  for  Government  personnel.  Training  will 
cover  operation,  interpretation,  and  troubleshooting 
of  the  system. 

Government  Support 

During  the  period  of  performance  the  Government  will 
perform  preliminary  troubleshooting  and  fault  isola¬ 
tion,  if  required.  The  Government  will  also  maintain  a 
log  for  reporting  the  usage  of  the  trim  system,  report 
any  problems  encountered,  calibrations,  etc. 

Technical  Data 


P&WA  tech  data  and  software  reflecting  configura¬ 
tion  of  Patts  units  will  be  in  place  at  the  field 
units  at  the  time  of  delivery.  Technical  data  is 
to  be  identified  by  nomenclature,  data,  and  change/ 
revision  dates  if  applicable. 

P&WA  will  update  software  and  P&WA  technical  data 
to  reflect  the  information  contained  in  the  formal 
Air  Force  tech  orders,  i.e.  2J-F100-6-2.  P&WA 
tech  data  and  software  are  to  be  revised/changed 
to  keep  them  current  with  Air  Force  tech  orders. 

P&WA  will  provide  a  procedure  to  the  Air  Force 
within  60  days  from  date  of  this  agreement  for 
the  release  of  revisions/changes  to  P&WA  tech 
data  and  software  C583- 

The  lease  option  was  exercised  because  a  military 
system  was  to  be  developed  and  procured  to  replace  the  PATTS 
system.  In  the  interim,  the  U5AF  would  require  contractor 
support  for  the  PATTS  units  in  the  field,  and  the  lease  op¬ 
tion  would  go  into  effect  at  the  conclusion  of  the  no  cost 
offer  in  July  1981.  The  $500,000  planning  estimate  was  as¬ 
sumed  to  include  all  the  PATTS  systems  in  that  offer  (58). 

As  of  this  writing,  31  March  1980,  no  further  de¬ 
velopments  had  occurred  with  the  PATTS  acquisition  program, 
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and  thus  only  those  activities  included  up  to  that  date 
will  he  utilized  in  this  research  e'fl'ort. 

SUMMARY 

On  1  March  1970,  ASD  awarded  a  contract  to  United 
Aircraft  Corporation/Pratt  and  Whitney  Aircraft  Division 
to  continue  with  the  development  of  the  F100-TW-100  engine 
for  the  F-15  fighter  aircraft.  This  contract  (Item  four) 
specified  Aerospace  Ground  Equipment  (AGE)  to  he  developed 
to  support  the  engine.  This  equipment  was  to  he  selected 
in  accordance  with  AFPI  71-685  entitled  "Aerospace  Ground 
Equi pment  Identi f i cati on/S el ec ti on/ Acqui s i ti on/Pro vi si oning 
Document  for  USAF  Contracts." 

Thus,  AGERD  numbers  1031,  1032,  and  1033  proposed 
engine  diagnostic  equipment  necessary  to:  monitor  engine 
conditions  while  trimming  the  F100  engine?  monitor  engine 
parameters  when  analyzing  abnormal  conditions  or  establish¬ 
ing  performance  trends;  and  analyze  the  inputs/outputs  of 
the  electronic  supervisory  control.  Subsequently,  AGERD 
numbers  1031  and  1032  were  combined  to  form  the  Engine  Trim 
Box,  while  1033  identified  the  SCS  Tester,  two  of  the  pieces 
of  Support  Equipment  studied  in  this  research. 

These  AGERD  proposals  met  early  difficulty  with 
several  groups  not  initially  approving  due  to  various  fac¬ 
tors.  Among  these  were  the  insufficiency  of  the  data  to 
adequately  review  the  AGERD  items  for  operational  use  and  to 
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determine  the  suitability  of  the  approved  hardware.  How¬ 
ever,  on  18  August  1972,  the  AGERDs  were  conditionally  ap¬ 
proved  pending  satisfactory  completion  of  technical  design 
reviews  and  field  service  testing,  followed  by  final  approval 
on  10  August  1973-  On  both  the  conditional  and  final  ap¬ 
proval  dates  CRS,  T.O.,  and  PPB  data  were  addressed  as  being 
required. 

A  Provisioning  Conference  was  then  conducted  for 
engine  diagnostic  AGE  with  a  follow-up  review  held  in  Decem¬ 
ber  of  1973*  The  items  identified  by  the  contractor  on  the 
initial  PPB  were  SMR  coded  PB  —  the  item  is  procured  and 
stocked  for  insurance  purposes  because  essentiality  dictates 
that  a  minimum  quantity  be  available  in  the  supply  system. 

After  several  months  of  operational  use,  these 
pieces  of  equipment  became  items  of  concern  when  the  spares 
support  for  F-15  AGE  appeared  deficient.  Provisioning  de¬ 
ficiencies  were  discovered  and  a  Maty  1977  follow-on  pro¬ 
visioning  conference  was  held  to  correct  the  original  pro¬ 
visioning  effort.  Not  until  January  of  1978  were  the  Engine 
Trim  Box  and  SCS  Tester  assigned  Standard  Reporting  Designa¬ 
tors  and  authorized  reporting  in  the  Maintenance  Data  Col¬ 
lection  System. 

Problems  continued  to  plague  these  two  pieces  of 
equipment,  and  between  7  and  8  March  1978  a  F100  Engine 
Problem  Solving  Conference  was  conducted.  In  addition,  on 
25  January  1979*  a  conference  was  held  concerning  the  SCS 
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Tester  with  problem  areas  identified  as  having  been  inade¬ 
quate  throughout  its  existence  —  technical  order  data  and 
information  updates,  to  name  a  few.  Recent  interviews  with 
maintenance  personnel  indicate  little  has  been  accomplished 
as  a  result  of  these  conferences,  and  that  both  the  Engine 
Trim  Box  and  SCS  Tester  remain  plagued  by  significant  pro¬ 
blems  with  spares  support  and  supply  responsiveness. 

PATTS  (Programmable  Automated  Trim  Test  System)  was 
the  subject  of  an  unsolicited  proposal  by  Pratt  and  Whitney 
Aircraft  to  provide  improved  engine  trim  for  the  F100  in  the 
field.  This  proposal,  dated  14  August  1979,  was  to  provide 
the  Air  Force  with  several  options  for  the  eventual  long¬ 
term  use  of  the  system.  An  analysis  of  this  proposal  and 
the  Air  Force  response  was  undertaken  to  determine  whether 
or  not  this  system  is  being  acquired  and  provisioned  in  a 
more  adequate  method  than  either  the  Engine  Trim  Box  or  the 
SCS  Tester  programs. 

An  initial  meeting  was  held  in  October  1979  with 
representatives  of  all  concerned  parties  in  attendance. 

Items  discussed  included  the  types  of  information  and  data 
required  for  the  Air  Force  to  adequately  evaluate  each  op¬ 
tion,  with  the  prime  contractor  and  its  vendor  agreeing  to 
provide  the  required  information  in  a  letter. 

Once  this  information  was  reviewed  by  the  Air  Force, 
the  lease  option  was  chosen  due  to  the  fact  that  a  military 
system  was  to  be  developed  and  procured  to  eventually 
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replace  the  PATTS  system.  Thus,  the  activities  which  took 
place  between  August  1979  and  31  March  1980  were  reviewed 
so  as  to  determine  how  an  example  of  present-day  Support 
Equipment  is  being  acquired. 


Chapter  4 


INTRODUCTION 

The  purpose  of  this  chapter  is  to  present  an  analysis 
of  the  research  findings  as  a  result  of  this  study.  This 

i 

l 

will  he  accomplished  hy  an  examination  of  the  research  ques¬ 
tions,  as  stated  in  Chapter  1,  and  an  evaluation  of  each 
question  individually  based  upon  the  available  documenta¬ 
tion  and  personal  interviews  conducted  by  the  authors. 

A  brief  review  and  summary  of  the  provisioning  pro¬ 
cess  is  provided  in  the  following  pages.  This  review  will 
be  provided  prior  to  the  detailed  analysis  of  the  research 
questions  posed  by  the  authors  and  will,  hopefully,  provide 
the  reader  with  a  basic  knowledge  of  the  provisioning  pro¬ 
cess  as  it  is  intended  to  occur. 

Some  generalizations  of  this  study  were  necessary 
because  of  the  uncertainties  encountered  during  the  investi¬ 
gation  of  chronological  events.  However,  the  authors  believe 
that  the  following  analysis  represents  an  ingight  into  an 
actual  provisioning  effort  with  regards  to  specific  exam¬ 
ples  of  Support  Equipment  (SE). 

DEFINITION  OF  TERMS 
Programming  Checklist  -- 

A  form  which  portrays  the  Air  Force  planned  pro¬ 
gramming  data  for  the  end  item  on  contract.  The  data 
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is  utilized  to  forecast  an  interim  release  to  pro¬ 
duction  and  procurement  or  to  recommend  items  and 
quantities  required  to  maintain  the  end  article  in 
the  initial  phase  of  operation  [48]. 

Insurance  Item  — 

Items  which  are  not  subject  to  periodic  replace¬ 
ment  or  wear  out.  Replacements,  resulting  from  ac¬ 
cidents  or  other  unpredictable  occurrences,  are  re¬ 
quired  so  infrequently  that  procurement  is  made  in 
limited  quantities  and  held  at  a  central  point  or 
obtained  from  contractor  sources  [9]* 

THE  PROVISIONING  PROCESS 

The  following  section  will  be  devoted  to  a  brief 
summary  of  the  provisioning  process  as  presented  in  AFR  6?- 
2,  Supply  Management  Reference  Book,  and  AFLCR  65-5»  Air 
Force  Provisioning  Procedures  and  Policies.  This  narrative 
of  the  provisioning  process  is  taken  substantially  from 
"Initial  Provisioning",  an  Air  Force  Institute  of  Technology 
(AFIT)  unpublished  report,  by  Capt.  George  M.  Famell  (25). 

Provisioning  is  one  of  the  most  important  logistics 
processes,  and  is  broadly  defined  as  the  laying-in  of  an 
adequate  supply  of  material,  when  and  where  needed  and  with¬ 
in  monetary  constraints,  to  support  a  weapon  system  or  end 
item  of  equipment  during  its  initial  period  of  operation. 
There  are  many  elements  to  be  considered  in  provisioning; 
three  of  the  most  important  are; 

1.  Maintainability  -  Will  we  try  to  repair  the  item 
or  discard  it  at  failure? 


2.  Maintenance  Concept  -  Will  we  repair  at  the  Or¬ 
ganizational,  Intermediate  or  Depot  level,  or  forego  or¬ 
ganic  maintenance  in  favor  of  contractor  support? 

3-  Reliability  -  What  is  Mean  Time  Between  Failure 
(MTBF)?  What  is  the  Mean  Time  Between  Demand  (MTBD)?  How 
often  will  items  have  to  be  replaced? 

Technically,  formal  provisioning  does  not  begin 
until  contract  award}  however  provisioning  planning  begins 
as  soon  as  a  new  system  is  conceived.  Actual  provisioning 
documentation  begins  with  the  request  for  proposals  invita¬ 
tion  for  bids  and  request  for  quote  to  contractors.  In  the 
case  of  Support  Equipment,  the  hardware  is  usually  proposed 
by  a  contractor  to  support  a  major  weapon  system.  In  order 
to  identify  the  requirements  and  functions  of  the  proposed 
equipment,  a  SERD  is  submitted  to  the  Aeronautical  Systems 
Division  (ASD)  for  review  and  approval.  Once  the  need  is 
recognized,  and  it  is  determined  that  the  requirement  can¬ 
not  be  filled  with  existing  hardware,  the  SERD  is  approved 
and  a  contract  is  awarded.  The  first  meeting  with  the  con¬ 
tractor  after  contract  award  is  the  guidance  conference. 

This  conference  is  mandatory  and  is  held  as  soon  as  possible 
but  not  later  than  30  days  after  contract  award. 

At  the  guidance  conference,  the  Air  Force  advises 
the  contractor  specifically  what  is  expected  of  him.  He 
is  given  a  thorough  orientation  in  the  Air  Force  method  of 
requirements  determination,  cataloging,  and  data  and 


documentation  requirements.  The  time  frames  established  on 
the  Provisioning  Plan  are  converted  to  calendar  dates,  and 
these  dates  become  milestones  for  Air  Logistics  Center  pro¬ 
visioning  and  contract  administration  personnel  to  monitor 
progress  toward  delivery  of  repair  parts  for  the  system/end 
article  by  need  dates.  The  conference  thus  establishes  or 
confirms  the  provisioning  policy  and  technical  guidance  to 
be  followed  in  the  initial  selection  of  items  and  quantities 
needed  to  support  the  system  under  the  basic  contract  and 
enables  all  parties  to  reach  accord  on  contractual  require¬ 
ments  . 

As  the  contractor  completes  engineering  on  the  var¬ 
ious  sections  or  components  of  the  system,  he  will  submit 
Provisioning  Technical  Documentation  (PTD)  as  requested  under 
the  contract  to  the  AFLC  System  Manager/End  Article  Inven¬ 
tory  Manager  (SM/EAIM).  PTD  consists  of  drawings,  Recover¬ 
able  Item  Breakdown  (RIB),  etc.  These  documents  provide  the 
necessary  information  to  the  SM/EAIM  and  the  equipment 
specialists,  i.e.,  manufacturer's  part  numbers,  nomenclatures, 
descriptions,  estimated  prices,  and  recommended  quantities. 

The  equipment  specialists  of  the  Air  Logistics 
Centers  assign  the  source  (SMR)  codes  and  factors  which  de¬ 
termine  the  range  and  influence  the  quantity  to  be  procured. 
These  factors  influence  the  gross  requirements  for  inter¬ 
mediate  and  organizational  repair  parts.  For  recoverable 
type  items,  the  contractor  will  be  requested  to  prepare  and 


submit  recoverable  item  breakdowns.  The  item  manager  then 
takes  action  to  consider  all  assets  and  to  determine  the 
net  requirement,  and  orders  are  placed  with  either  the  prime 
contractor  or  actual  manufacturer  of  the  item  in  accordance 
with  established  policy. 

Source  coding  of  the  new  items  to  be  provisioned 
will  occur  at  a  time  and  place  agreeable  to  both  the  con¬ 
tractor  and  the  Systems  Manager  from  the  appropriate  Air 
Logistics  Center.  The  date  established  must  be  early  enough 
to  meet  contractual  delivery  requirements  for  new  items 
coded  as  buy  items.  Participants  in  the  provisioning  con¬ 
ference  are  the  contractor,  the  system  manager,  and  the  end 
article  item  manager.  Equipment  specialists  who  are  respon¬ 
sible  for  source  coding  and  factoring,  and  cataloging  tech¬ 
nicians  who  accomplish  the  necessary  cataloging  and  stand¬ 
ardization  actions  should  also  be  present.  The  purpose  of 
the  source  coding  process  is  to  determine  the  range  of  items 
required  for  support.  The  team's  important  functions  are 
to  establish  maintenance  factors,  determine  recoverability 
status  or  expandability  codes,  determine  appropriate  level 
of  maintenance,  and  indicate  to  the  user  the  source  to  which 
he  must  look  for  supply  support. 

The  contractor  has  a  continuing  responsibility  to 
submit  to  the  Air  Force  additional  management  or  technical 
data,  such  as  changes,  additions,  or  deletions  during  the 
life  of  the  production  contract.  Air  Force  procedures 
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require  the  contractor  to  adjust  the  quantity  of  repair  parts 
already  on  order  with  the  quantities  of  repair  parts  needed 
to  support  approved  design  changes. 

In  the  Air  Force,  the  responsibility  for  provisioning 
is  vested  in  the  Air  Force  Logistics  Command.  The  headquar¬ 
ters  of  AFLC  has  responsibility  for  provisioning  policy  and 
procedures  and  the  development  of  concepts  and  techniques. 
Ihysical  accomplishment  of  provisioning  actions  is  assigned 
to  the  Air  Logistics  Center.  The  center  designated  as  the 
end  article  item  manager  has  the  responsibility  for  insuring 
that  assigned  systems/end  articles  are  provisioned  in  a 
timely  and  adequate  manner.  Air  Force  Logistics  Command 
must  work  closely  with  the  System  Project  Office  of  the  Air 
Force  Systems  Command  in  order  to  follow  the  development 
and  production  of  a  system  and  insure  appropriate  provi¬ 
sioning  interface  with  systems  development. 

The  preceding  brief  overview  of  certain  aspects  of 
Air  Force  provisioning  should  acquaint  the  reader  with  the 
areas  to  be  stressed  in  the  following  analysis  of  the  items 
of  F100  Support  Equipment  studied  in  this  thesis.  Hope¬ 
fully,  this  should  form  a  basis  for  comparison  and  reference, 
and  eliminate  any  bias  in  the  analysis. 

ANALYSIS 

Research  Question  Number  One 

What  have  been  some  of  the  more  common  provisioning 
deficiencies  that  were  characteristic  in  the  area  of 
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support  equipment  as  exemplified  by  the  SCS  Tester  and 
Engine  Trim  Box? 

A.  Concurrency.  According  to  AFR  800-12,  "Acquisi¬ 
tion  of  Support  Equipment,"  the  SCS  Tester  and  ETB  fall  into 
the  category  of  "prototype"  hardware.  It  says, 

Prototype  support  equipment  is  the  type  which 
must  be  developed  simultaneously  with  the  develop¬ 
ment  of  the  mission  system  because  of  high  tech¬ 
nological  interfaces,  long  leadtime  for  develop¬ 
ment,  and  an  early  requirement  date  for  support. 

This  type  is  highly  sensitive  to  design  changes 
in  the  system  .  .  .  £491 . 

With  this  type  of  equipment,  as  was  the  case  with  the  SCS 
Tester  and  ETB,  final  configuration  and  design  specifica¬ 
tions  are  identified  after  the  prime  system  is  well  along 
in  its  development  or  even  into  production.  For  this  reason 
SE  is  typically  rushed  through  its  final  stages  of  testing 
and  is  procured  and  provisioned  in  a  condensed  time  frame  in 
order  to  be  available  for  operational  deployment. 

From  the  previous  chapter  it  can  be  seen  that  the 
basic  P&WA  F100  contract  was  awarded  in  March  1970.  This 
contract  stipulated  a  delivery  of  the  first  production  en¬ 
gines  (59  each)  in  fiscal  year  1972.  The  AGERDs  (1031, 

1032,  and  1033)i  however,  which  outlined  the  requirements 
for  the  SCS  Tester  and  ETB  were  not  submitted  until  May  1972 
with  a  final  contract  modification  (MOD  P00161)  not  awarded 
until  April  1974. 

During  the  early  stages  of  testing  in  the  develop¬ 
ment  of  a  new  weapon  system  such  as  the  F100  engine,  the 
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emphasis  is  placed  on  adhering  to  test  schedules  and  per¬ 
formance  milestones.  Typically  SE  in  this  environment  re¬ 
ceives  little  attention  and  inadequate  time  and  energy  is 
devoted  to  evaluating  these  items.  As  a  result  compromises 
are  made,  time  becomes  critical,  and  the  Air  Force  is  even¬ 
tually  forced  to  live  with  unsatisfactory  SE  to  support  the 
first  operational  units.  The  ETB,  for  example,  was  in  the 
field  nearly  two  years  before  the  deficiencies  were  com¬ 
pletely  identified  and  a  new  configuration  ( FWA  50081)  was 
proposed  which  would  more  adequately  meet  the  requirements 
of  the  field  units  (23). 

"Prototype"  support  equipment  will  always  be  subject 
to  the  time  constraints  indicative  of  both  the  SCS  Tester 
and  ETB.  As  newer  and  more  sophisticated  weapon  systems 
are  developed  in  the  future,  the  technological  advances 
necessary  in  SE  will  continue  to  grow  at  an  equal,  or  faster, 
pace.  For  this  reason,  state-of-the-art  designs  are  essen¬ 
tial  and  concurrent  development  of  SE  and  prime  systems 
will  become  more  prevalent.  The  problems  encountered  with 
the  SCS  Tester  and  ETB,  therefore,  cannot  be  considered 
unique  and  one-of-a-kind. 

If  simultaneous  development  of  SE  and  prime  systems 
:  :  considered  necessary  and  continuing,  as  the  authors  be- 
ovb,  then  the  system  for  acquiring  these  SE  items  must 

greater  emphasis  arid  be  capable  of  meeting  the  re- 
*••-*•*  demanded.  The  SCS  Tester  and  ETB,  as  will  be 


seen,  were  glaring  examples  of  how  the  then  present  acqui¬ 
sition  and  provisioning  management  network  failed  to  provide 
critical  SE  in  a  timely  and  supportable  manner  to  enhance 
the  operation  of  the  primary  weapon  system. 

B.  SERD  Processing.  Before  a  discussion  of  the 
AGERD/SERD  flow  and  processing,  as  it  related  to  the  SCS 
Tester  and  ETB,  can  be  accomplished  it  must  be  pointed  out 
that  the  current  AFLC  Regulation  65-5 »  "Air  Force  Provision¬ 
ing  Policies  and  Procedures,"  is  dated  22  December  1975 . 

This  regulation  and  many  of  the  ILS  concepts  (to  be  dis¬ 
cussed  later)  were  in  their  infancy  during  the  conceptual¬ 
ization  and  development  of  the  two  subject  items  of  SE,  the 
SCS  Tester  and  ETB.  Though  the  current  directives  are  dated 
after  the  period  of  concern  AFLCR  65-5  which  superseded 
AFLCM  65-3/AFSC  65-2  dated  May  1965  incorporated  the  same 
basic  notions  with  regards  to  provisioning  policies  and  pro¬ 
cedures.  For  this  reason,  and  the  fact  that  the  lessons 
learned  from  the  experiences  of  the  SCS  Tester  and  ETB 
could  be  applied  to  existing  patterns  of  systems  acquisi¬ 
tion,  the  current  directives  and  guidelines  were  utilized 
to  evaluate  the  events  which  contributed  to  the  short¬ 
comings  of  F-15  SE. 

With  this  in  mind,  it  should  be  understood  that  the 
current  directives  suggest  that  "the  early  identification, 
development,  adequacy,  and  timely  procurement  of  SE  items 
is  imperative  .  .  .  [8:4l-l]."  To  accomplish  this  end, 


certain  time  cycles  have  been  established  to  enhance  the 
smooth  and  expeditious  processing  of  documents  essential  to 
the  acquisition  and  provisioning  of  new  pieces  of  hardware. 

In  the  case  of  SE,  AFLCR  65-5  specifies  that  after  contract 
award  for  a  system/end  item  the  contractor  will  submit  a 
Support  Equipment  Plan  (SEP^  within  sixty  days.  Once  the 
plan  has  been  reviewed  for  approval  the  contractor  should 
prepare  and  submit  Support  Equipment  Requirements  Data  (SERD/ 
AGERD)  on  each  item  of  SE. 

The  SERD  should  consist  of  functional  and  physical 
descriptions  of  the  item  and  its  use.  Though  this  early 
data  is  submitted  prior  to  the  availability  of  detailed 
drawings  and  information,  the  SERD  is  reviewed  by  numerous 
agencies  (Figure  D-l)  which  must  determine  and  comment  on 
such  things  as  cataloging,  technical  services,  maintenance 
functions,  and  suitability.  The  inputs  from  these  agencies 
are  invaluable  if  intelligent  decisions  are  to  be  made  as  to 
the  adequacy  of  the  contractor  proposal.  For  this  reason, 
the  information  contained  within  the  SERD  must  be  as  compre¬ 
hensive  and  specific  as  is  feasibly  possible. 

The  AGERDs  which  proposed  the  SCS  Tester  and  ETB 
(Numbers  1031,  1032,  and  1033)  were  submitted  to  ASD  in 
May  1972.  This  date  was  approximately  two  years  after  the 
prime  engine  contract  was  awarded  and  very  near  the  delivery 
date  for  the  first  production  engines.  It  was  previously 
pointed  out  that  the  specific  need  for  either  of  these  items 
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of  SE,  the  SCS  Tester  and  ETB,  was  not  identified  until  well 
into  the  flight  testing  phase  of  development.  This  exces¬ 
sive  delay  generated  numerous  problems  later  in  the  timely 
deployment  of  operationally  adequate  and  supportable  items. 

In  order  to  accommodate  the  leadtime  requirements 
associated  with  the  design,  development,  and  deployment  of 
"prototype"  hardware,  the  time  phases  outlined  in  AFLCR  65-5 
must  be  adhered  to  as  much  as  possible.  The  SCS  Tester  and 
ETB  AGERDs  were  not  only  excessively  long  in  being  submitted 
but  when  they  were  presented  for  review  and  approval  they 
did  not  include  the  information  necessary  for  proper  coordina¬ 
tion. 

Three  coordinating  agencies  (the  Propulsion  and 
Power  Branch/ASD,  the  Weapons  Systems  Development  Division/ 

HQ  TAC,  and  the  Jet  Engine  Propulsion  Office  Engineering 
Division)  withheld  approval  or  recommendations  because  of 
insufficient  information  required  to  make  determinations 
with  regards  to  operational  use  and  suitability.  As  a  re¬ 
sult,  an  additional  year  passed  before  adequate  clarifica¬ 
tion  could  be  obtained  to  warrant  final  approval. 

Though  the  AGERDs  for  the  SCS  Tester  and  ETB  pre¬ 
pared  by  Pratt  and  Whitney  Aircraft  (P&WA)  and  submitted  to 
ASD  were  deficient  in  many  respects,  it  must  be  pointed  out 
that  these  documents  were  not  necessarily  unique  in  this 
regard.  In  fact,  AGERDs  1031,  1032,  and  1033*  in  some 
areas,  were  better  than  similar  documents  forwarded  for 
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review  by  other  vendors  of  SE.  Unf ortunately ,  time  con¬ 
straints  prevented  the  solicitation  of  critically  needed 
clarification  and  resulted  in  problems  of  maintainability 
and  supportability  being  encountered  well  after  the  hardware 
was  introduced  into  the  inventory  (38). 

In  an  attempt  to  alleviate  some  of  these  problems  of 
maintainability  and  supportability  the  concept  of  Integrated 
Logistics  Support  (ILS)  was  developed  and  utilized  during 
the  P-15  development  and,  more  specifically,  during  the  F100 
engine  development.  The  SCS  Tester  and  ETB  were  just  two  of 
many  items  which  were  incorporated  into  the  concept. 

ILS  must  be  considered,  says  AFR  800-8, 

during  the  early  phases  of  conceptual  develop¬ 
ment,  validation,  and  full  scale  development  of  a 
system  or  equipment  life  cycle,  when  trade-offs  to 
determine  an  optimum  balance  between  total  system 
effectiveness,  cost,  and  schedule  can  influence 
hardware  design.  Optimum  design  will  be  achieved 
only  if  logistics  considerations  and  planning  are 
integrated  during  the  system's  engineering  and 
design  process  [50 j 2]. 

To  accomplish  this  objective  an  Equipment  Special- 
ist/lLS  Directorate  was  assigned  to  the  F-15  System  Project 
Office  (SPO)  in  order  to  coordinate  and  consolidate  the  in¬ 
puts  from  designated  AFLC  agencies.  These  agencies,  to 
include  the  Item  Manager  (IM),  Aerospace  Guidance  and  Me¬ 
trology  Center  (AGMC),  and  HQ  AFLC  provided  recommendations 
which  should  have  facilitated  operational  and  logistic  ef¬ 
fectiveness  once  the  items  were  procured  (57). 

In  the  case  of  the  SCS  Tester  and  ETB,  ILS  consisted 

of  a  coordination  letter  from  the  ILS  Directorate  with  a 
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matrix  type  checklist  (See  Figure  C-4)  identifying  a  require¬ 
ment  for  Provisioning  Parts  Breakdown  ( PFB ),  T.  0.,  and 
Calibration  Requirements  Summary  (CRS)  data.  At  no  time  did 
the  agencies  responsible  for  ILS  inputs  have  the  opportunity 
to  meet  or  be  in  contact  with  representatives  of  P&WA,  the 
SPO,  or  the  proposed  vendors  (Howell  Instruments  and  Hamil¬ 
ton  Standard)  to  request  clarification  and/or  to  coordinate 
the  details  of  the  necessary  data. 

The  impact  of  this  limited  access  and  coordination 
was  evident  throughout  the  SCS  Tester  and  ETB's  operational 
history.  The  initial  PPB  as  submitted  was  inadequate,  the 
T.O.s  were  plagued  with  problems  from  the  very  beginning,  and 
the  CRS  provided  little  assistance  in  establishing  calibra¬ 
tion  intervals  and  procedures  (38?  42;  44). 

Realizing  that  the  concept  of  ILS  was  new  during  the 
F-15  conceptualization  and  development,  it  appeared  that  the 
basic  precepts  of  the  ILS  program  were  violated  and  its  pur¬ 
pose  was  not  accomplished.  A  program  which  was  to  consider 
logistics  support  throughout  the  acquisition  cycle  was  needed, 
valid,  and  necessary.  Unfortunately,  in  the  case  of  F100 
engine  diagnostic  SE,  ILS  was  no  more  than  a  strawman. 

From  the  available  documentation  and  information,  the 
AGERD/SERD  review  and  approval  cycles  as  outlined  in  AFR 
65-5  appeared  to  have  been  followed  with  the  exception  of 
adhering  to  certain  suggested  time  frames.  A  significant 
factor  which  contributed  to  the  variation  of  these  time 
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phases  was  the  insufficient  information  incorporated  into 
the  basic  format  of  the  submitted  AGERDs.  This  problem  was 
compounded  by  the  lack  of  active  participation  and  involve¬ 
ment  by  critical  support  agencies  in  the  final  approval  pro¬ 
cess.  Though  these  agencies  were  included  in  the  approval 
flow,  their  inputs  were  consolidated  and  submitted  to  the 
program  manager  by  a  single  individual  who  was  unfamiliar 
with  each  one's  peculiar  requirements. 

C.  Requirements  Determination  and  SMR  Coding;  Tech¬ 
nically,  the  provisioning  process  does  not  begin  until  after 
a  contract  is  negotiated  and  awarded.  Prior  to  final  con¬ 
tract  award,  and  specifically  in  the  case  of  SE,  many  steps 
are  initiated  to  set  the  provisioning  plans  into  operation. 

As  pointed  out  in  the  previous  chapter,  for  example,  the 
Item  Manager  (IM)  uses  information  abstracted  from  the  pro¬ 
posed  AGERD/SERD  to  fill  out  AFLC  Form  323A,  Requirements 
Data  Worksheet.  This  data  is  then  incorporated  into  the 
AFLC  Form  29 t  Programming  Checklist,  which  not  only  provides 
guidance  to  the  Provisioning  Officer  and  Inventory  Manager 
concerning  the  pending  acquisition  but  also  is  used  in  fore¬ 
casting  future  spare  item  procurements. 

As  was  previously  pointed  out,  the  information  in¬ 
cluded  on  the  AGERD/SERD  was  incomplete,  sketchy,  and  only 
indicated  proposed  quantities  of  end  items  for  the  initial 


buy.  For  the  SCS  Tester  and  ETB,  the  numbers  used  for  ini¬ 
tial  requirements  determination  were  three  and  two 


respectively  (See  Figures  C-l,  C-2,  C-3).  Despite  the  IM's 
anticipation  of  additional  end  item  acquisitions  as  more 
operational  units  were  brought  into  being,  he  was  confined 
by  directive  to  enter  the  quantity  of  end  items  procured  re¬ 
quiring  support  on  the  Form  29  (8).  The  best  information 
available  to  the  IM  for  this  number  was  that  quantity  pro¬ 
posed  on  the  submitted  AGERD/SERD.  Using  the  data  from  the 
Form  29 •  the  Inventory  Manager  bought  only  enough  spares  to 
accommodate  that  requirement. 

In  his  efforts  to  complete  the  worksheet  (Form  323A) 
computations,  the  IM  had  at  his  disposal  only  the  informa¬ 
tion  contained  on  the  AGERD.  At  no  time  was  he  privy  to  the 
contents  of  the  long-range  procurement  schedule  or  actual 
contract  that  was  eventually  awarded  by  ASD.  For  this  reason, 
the  IM  was  not  informed  or  knowledgeable  of  the  finally 
established  or  projected  quantities  of  end  items  to  be  pro¬ 
cured  for  organizational,  intermediate  and  depot  levels. 

This  lack  of  communication  and  coordination  between  the  ALC 
and  ASD  significantly  hampered  efforts  to  reasonably  fore¬ 
cast  required  spares  for  provisioning  (44;  54). 

According  to  the  IM  at  the  SA-ALC,  the  problems  en¬ 
countered  with  the  SCS  Tester  and  ETB  in  requirements  deter¬ 
minations  are  not  unique.  Completion  of  the  Form  29  is 
continually  delayed  as  long  as  possible  and  is  typically 
not  provided  until  absolutely  demanded  by  the  Provisioning 
Officer.  This  delay,  though  it  significantly  contributes 
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to  late  and  degraded  coordination,  is  considered  essential 
to  allow  the  IM  time  to  gather  all  available  data  and  facil¬ 
itate  the  determination  of  end  item  quantities  contracted 
for  by  ASD.  In  many  instances  this  information  can  only  be 
obtained  by  the  IM's  initiative  in  gaining  access  to  the 
final  contract.  Even  in  this  case  the  information  is  limited 
to  original  acquisitions  of  SE  and  does  not  provide  any  in¬ 
sight  into  follow-on  procurements  (44). 

With  the  information  provided  by  the  IM  on  the  Form 
29,  the  Provisioning  Officer  prepares  to  attent  the  Provision 
ing  Conference.  Since  SE  is  provisioned  in  the  same  manner 
as  any  other  high  dollar  spare  item,  attendance  at  this  con¬ 
ference  and  SE  representation  is  usually  limited  to  the  SE 
Provisioning  Officer  and  an  Equipment  Technician  from  SA-ALC. 
Due  to  the  critical  nature  of  this  conference  for  future  pro¬ 
visioning  planning  "only  the  best  qualified  and  most  capable 
personnel  will  be  delegated  the  important  responsibility  of 
provisioning  and  source,  maintenance,  recoverability  (SMR) 
coding  [83 . " 

Unfortunately ,  in  the  case  of  the  SCS  Tester  and  ETB, 
the  designated  Equipment  Technician  tasked  to  perform  this 
responsibility  was  not  the  best  qualified.  He  was  not  able 
to  provide  the  necessary  expertise  to  properly  identify  and 
evaluate  the  highly  technical  and  sophisticated  state-of-the- 
art  engineering  associated  with  both  pieces  of  equipment. 
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As  a  result,  all  items  on  the  Recoverable  Item  Breakdown  were 
SMR  coded  insurance  (PB)  type  expendable  items  (44;  53;  54). 

This  SMR  coding,  coupled  with  the  limited  quantities 
of  end  items  identified  in  the  early  requirements  deter¬ 
mination,  created  extensive  supportability  problems.  These 
problems  quickly  surfaced  when  a  large  number  of  requisi¬ 
tions  for  the  insurance  type  items  began  to  exhaust  sup¬ 
plies  faster  than  reprocurement  actions  could  be  generated. 

It  was  not  until  the  Inventory  Manager  recognized  the  criti¬ 
cal  nature  of  the  situation  and  identified  it  as  jeopard¬ 
izing  the  support  of  the  SCS  Tester  and  the  ETB  that  a  re¬ 
view  took  place  and  recoding  and  reprovisioning  were  ac¬ 
complished. 

In  addition  to  the  limited  quantity  of  spare  parts 
required  by  the  insurance  source  codes  assigned  at  the  pro¬ 
visioning  conference,  the  expendable  nature  of  the  items 
implied  by  the  PB  designation  preempted  action  to  consider 
depot  or  contract  repair  capability.  Once  the  mis-coding 
surfaced  as  a  major  error  in  the  provisioning  process,  the 
lead  time  in  developing  a  depot  repair  capability  or  negoti¬ 
ating  an  equitable  contract  for  commercial  repair  was  ex¬ 
tensive.  Though  an  interim  repair  contract  with  the  end 
item  vendors  (Hamilton  Standard  and  Howell  Instrument)  was 
finally  arranged,  it  was  done  at  considerable  expense  and 
entailed  a  significant  delay  in  the  support  provided  to  the 
field  organizations  (21). 


Research  Question  Number  Two 

What  provisioning  procedures  are  presently  being  ac¬ 
complished  on  currently  developing  support  equipment  (PATTS) 
peculiar  to  the  F100  engine  that  may  portray  any  improvement 
in  the  provisioning  process  for  support  equipment? 

As  indicated  in  an  earlier  chapter,  the  Programmable 
Automatic  Trim  Test  System  (PATTS)  was  the  subject  of  an 
unsolicited  proposal  by  P&WA  to  provide  improved  engine  trim 
for  the  F100  engine.  An  analysis  of  this  proposal  caused 
the  Air  Force  to  approach  this  potential  acquisition  in  a 
much  improved  manner  when  compared  to  the  SCS  Tester  or 
Engine  Trim  Box  (ETB)  acquisition  programs.  Some  aspects 
concerning  the  contractor's  follow-up  responses  raised  some 
questions . 

It  must  be  stressed  at  this  point  that  a  direct  com¬ 
parison  of  PATTS  with  the  earlier  programs  cannot  be  made 
due  to  several  factors.  The  SCS  Tester  and  ETB  were  devel¬ 
oped  concurrently  with  the  engine  while  PATTS  is  a  later 
development  and  thus  not  subject  to  the  effects  of  a  chang¬ 
ing  engine  configuration  as  were  the  earlier  programs. 

PATTS  was  developed  with  a  technology  base  which  was  fairly 
stable  when  compared  to  the  earlier  programs  which  were  de¬ 
veloped  with  techniques  that  were  on  the  forefront  of  tech¬ 
nology.  One  must  consider  these  factors,  but  should  not 
allow  them  to  overshadow  the  points  of  commonality  these 
three  pieces  of  support  equipment  share. 
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As  indicated  in  the  previous  chapter,  PATTS  was  not 
exposed  to  the  formal  provisioning  process,  but  was  subject 
to  the  provisioning  planning  phase  as  explained  in  the  in¬ 
troduction  of  this  chapter.  Although  no  formal  provisioning 
conferences  were  held  as  such,  the  meeting  described  in  the 
preceding  chapter  provided  the  forum  for  the  Air  Force  to 
present  to  the  contractor  and  vendor  the  Air  Force  method 
of  requirements  determination,  cataloging,  and  data  and 
documentation  requirements. 

Had  the  option  been  exercised  by  the  Air  Force  to 
acquire  the  PATTS  systems,  the  necessary  logistics  planning 
would  have  been  accomplished  to  provide  for  the  orderly 
transition  of  the  systems  from  contractor  to  Air  Force  re¬ 
sponsibility.  This  judgment  is  supported  by  the  detailed 
requirements  outlined  by  the  Air  Force  to  include  technical, 
logistic,  and  cost  data. 

The  logistic  data  specified  several  areas  which 
would  have  provided  a  firm  basis  for  any  provisioning  that 
was  to  follow.  The  inclusion  of  Recoverable  Item  Break¬ 
down  (RIB)  data,  field  level  maintenance/repair  data,  tenta¬ 
tive  training  program  to  repair  PATTS,  test  sheets  for 
monthly  submittal,  and  a  baseline  hardware  and  software 
configuration  form  the  nucleus  for  any  program  to  be  pro¬ 
perly  provisioned.  These  specifications  did  indeed  satisfy 
the  three  elements  of  provisioning  necessary  to  support  the 
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end  item  of  equipment  during  its  initial  period  of  opera¬ 
tion;  i.e.,  (a)  Maintainability,  (b)  Reliability,  and  (c) 

The  Maintenance  Concept  (See  "The  Provisioning  Process,” 
this  chapter) . 

As  indicated  earlier,  some  of  the  aspects  concerning 
the  contractor's  follow-up  responses  raised  some  questions. 
In  the  initial  proposal  from  P&WA,  PATTS  was  touted  as  being 
a  proven  and  available  system  that  would  provide  an  immedi¬ 
ate  solution  for  improved  engine  trim.  When  the  Air  Force 
queried  the  contractor  for  a  cost  estimate  for  contractor 
support,  P&WA  responded  negatively  due  to  their  "complete 
lack  of  maintenance  data."  The  question  in  the  authors' 
minds  concerns  how  the  contractor  can  truthfully  state  a 
system  is  proven  and  reliable  and  then  be  unable  to  provide 
data  which  would  be  available  to  support  their  assertion. 

Further  provisioning  efforts  were  not  necessary  in 
that  the  lease  option  was  exercised  by  the  Air  Force. 
However,  the  provisioning  groundwork  had  been  firmly  laid 
had  the  acquisition  option  been  selected.  It  should  be 
emphasized  that  this  situation  may  not  be  typical  of  all 
current  SE  acquisitions  due  to  the  personal  involvement  of 
the  Deputy  Program  Manager  for  Logistics  (DBIL/YZ100)  with¬ 
in  the  Propulsion  SPO  and  representatives  from  the  Support 
Equipment  System  Project  Office  (SESPO).  One  may  not  assume 
that  this  attention  is  being  given  to  all  acquisitions,  but 
the  report  remains  that  adequate  attention  was  given  to  this 
particular  case. 
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Research  Question  Number  Three 


Are  the  current  and  existing  regulations  and  direc¬ 
tives  adequate  to  insure  support  of  support  equipment  when 
consolidated  into  the  acquisition  of  a  major  weapon  system? 

This  question  was  incorporated  into  the  interview 
guide  in  order  to  acquire  a  feeling  for  the  attitudes  and 
opinions  at  all  echelons  of  the  acquisition  and  provision¬ 
ing  process.  San  Antonio  Air  Logistics  Center  personnel  be¬ 
lieve  the  guidance  in  the  regulations  and  directives  have 
been  adequate  for  several  years,  and  do  not  believe  there 
has  been  a  general  lack  of  guidance  (53s  54).  Opinions 
tended  to  diverge  when  the  interpretation  of  those  direc¬ 
tives  and  regulations  were  discussed. 

Although  there  have  been  no  substantial  changes  in 
the  regulations  concerning  provisioning,  the  methodology 
employed  by  various  personnel  to  carry  out  those  regulations 
is  open  to  varied  approaches.  These  variations  occur  due 
to  the  interpretations  by  the  personnel  involved,  which 
often  leads  to  differing  courses  of  action.  The  regulations 
should  be  carefully  evaluated  periodically,  but  one  cannot 
eliminate  the  human  factors  involved  (44j  45?  54). 

Generally,  personnel  interviewed  felt  that  the  reg¬ 
ulations  should  be  made  as  flexible  as  possible  due  to  the 
variability  of  circumstances  which  could  develop  when  pro¬ 
visioning  different  items.  Specifically,  a  recommendation 
commonly  given  concerned  a  revision  to  the  regulation 


concerning  the  programming  checklist  in  the  area  which 
limits  the  Item  Manager's  ability  to  purchase  spare  parts 
(445  45). 

Presently,  the  Item  Manager  cannot  purchase  spare 
parts  for  more  units  than  is  currently  ordered,  even  though 
the  probability  of  acquiring  more  items  in  the  future  is 
quite  high  (8).  This  caused  extensive  problems  in  the  SCS 
Tester  program.  The  Item  Manager  could  not  take  into  con¬ 
sideration  the  projected  increased  acquisition,  and  thus 
could  only  provision  for  a  two  year  period  against  the  num¬ 
ber  initially  acquired  (9).  When  the  requirement  for  those 
subsequent  purchases  were  made  known  to  him,  he  was  "lead 
time  away"  from  being  able  to  supply  the  spare  parts  to  be 
required  (45). 

Research  Question  Number  Four 

What  were  the  effects  of  improper  provisioning  of 
specific  support  equipment  for  the  F100  engine  (1)  on  the 
operational  readiness  of  the  weapon  system  (aircraft),  and 
(2)  on  maintenance  procedures  and  schedules  for  the  F100 
engine  itself? 

With  the  answering  of  this  question,  the  authors 
hoped  to  demonstrate  the  effect  of  the  non-availability  of 
support  equipment  on  a  weapon  system.  As  indicated  in  an 
earlier  chapter,  all  appropriate  data  except  that  for  the 
support  equipment  led  to  the  natural  pursuit  of  determining 


the  cause  or  causes  of  this  deficiency,  and  in  turn  raised 
questions  relative  to  the  processes  involved  in  the  reporting 
of  maintenance  data. 

Interviews  with  maintenance  specialists  at  HQ/AFLC 
indicated  the  time  period  between  the  acquisition  of  the  SCS 
Tester  and  Engine  Trim  Box  and  their  incorporation  into  the 
maintenance  data  collection  and  reporting  system  (D04l)  was 
grossly  excessive.  These  individuals  indicated  data  on 
equipment  should  be  incorporated  into  the  reporting  system 
as  soon  as  possible  after  initial  acquisition  with  the  spe¬ 
cific  timing  left  to  the  judgment  of  the  particular  system 
manager  or  item  manager  in  the  case  of  support  equipment 
(27;  47).  At  any  rate,  the  elapsed  time  between  the  acqui¬ 
sition  and  initial  reporting  of  the  SCS  Tester  and  ETB 
(March  197^  and  December  1977,  respectively)  was  unneces¬ 
sarily  excessive  and  resulted  in  the  incompletion  of  one  of 
this  thesis'  primary  objectives. 

In  partial  defense  of  those  responsible  for  the 
establishing  of  maintenance  data  reporting,  it  should  be 
made  clear  that  in  cases  of  limited  numbers  of  items  of  sup¬ 
port  equipment,  i.e.,  four  or  less,  maintenance  reporting 
is  seldom  required.  As  indicated  in  the  previous  chapter, 
the  initial  number  acquired  was  three  of  the  SCS  Tester  and 
two  of  the  ETB.  These  factors  could  have  had  an  effect  on 
the  lack  of  maintenance  data  reporting  for  these  two  pieces 
of  support  equipment.  The  subsequent  acquisitions  should 
have  generated  a  need  for  maintenance  data  reporting. 


Another  aspect  to  he  considered  is  the  lack  of  input 
from  the  Type  IV  FMELs  (Precision  Measuring  Equipment  Labora¬ 
tories)  concerning  the  frequency  of  component  failure  and 
subsequent  non-availability  of  the  support  equipment. 

Reasons  given  for  this  lack  of  input  included  the  total  lack 
of  spare  parts  supported  from  San  Antonio  Air  Logistics 
Center.  When  spare  parts  support  was  required,  none  was 
forthcoming  due  to  lack  of  parts  on  hand.  This  futile  pro¬ 
cedure  of  requests  for  parts  was  subsequently  dropped,  thus 
deleting  any  input  which  would  determine  usage  rates  for 
various  components  and  provide  data  for  the  maintenance 
data  reporting  system  (265  34;  42). 

The  absence  of  the  Log  20  (Precision  Measuring  Equip¬ 
ment  Calibration  Interval)  report  established  by  the  Aero¬ 
space  Guidance  and  Metrology  Center  ( AGMC)  also  raised  ques¬ 
tions  concerning  its  non-availability.  This  report  is  re¬ 
quired  in  order  to  determine  appropriate  calibration  inter¬ 
vals  for  any  specific  piece  of  equipment  -  including  the  SCS 
Tester  and  ETB  -  and  includes  maintenance  data  similar  to 
that  included  in  the  D04l  system.  Without  this  data,  no 
evaluation  is  possible  as  to  the  appropriateness  of  the  in¬ 
itial  calibration  interval  established.  As  in  the  case  of 
the  lack  of  data  in  the  D04l  system,  the  absence  of  data  in 
the  Log  20  report  for  the  SCS  Tester  and  ETB  raised  ques¬ 
tions  as  to  the  reason,  and  whether  or  not  our  expecta¬ 
tions  were  presumptuous. 
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An  interview  with  the  calibration  systems  manager 
for  the  F-15  (which  includes  the  SCS  Tester  and  ETB)  failed 
to  adequately  resolve  the  question  concerning  the  lack  of 
Log  20  reporting.  When  queried  as  to  the  reason  for  this 
lack,  the  systems  manager  indicated  this  data  should  perhaps 
have  been  incorporated  earlier,  but  the  workload  had  not  al¬ 
lowed  for  the  required  implementation  procedures  for  the 
Log  20  report  -  a  full  six  years  after  initial  acquisition 
for  the  SCS  Tester  and  ETB. 

Thus,  the  absence  of  maintenance  and  calibration 
summary  data  precluded  the  attaining  of  one  of  the  more  im¬ 
portant  research  objectives,*  that  of  determining  the  effect, 
if  any,  of  non-availability  of  support  equipment  on  the 
weapon  system  it  supports.  However,  the  discovery  of  this 
lack  of  data  raised  further  questions  as  to  the  mechanics  of 
maintenance  data  reporting  for  support  equipment  which  will 
be  addressed  in  the  next  chapter. 

SUMMARY 

Provisioning  is  one  of  the  most  important  logistics 
processes.  It  is  broadly  defined  as  the  laying-in  of  an 
adequate  supply  of  materiel  for  use  when  and  where  needed  and 
within  monetary  constraints,  to  supports  a  weapon  system  or 
end  item  of  equipment  during  its  initial  period  of  operation. 
The  purpose  of  this  chapter  was  to  present  an  analysis  of 
the  research  findings.  The  findings  are  based  on  a 
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standardized  provisioning  framework,  an  analysis  of  avail¬ 
able  documentation,  and  personal  interviews  conducted  by 
the  authors. 

Research  Question  Number  One 

a.  The  concurrent  development  of  both  the  SCS 
Tester  and  ETB  along  with  the  development  of  the  engine  re¬ 
sulted  in  problems  for  the  Air  Force.  Compromises  were  made 
due  to  time  compression,  and  the  Air  Force  was  eventually 
forced  to  live  with  unsatisfactory  SE  in  order  to  support 
the  first  F-15  units.  The  system  for  acquiring  these  types 
of  SE  items  (concurrently-developed)  should  have  received 
greater  emphasis  and  been  capable  of  meeting  the  require¬ 
ments  demanded  of  it. 

b.  Early  approval  of  the  original  AGERDs  for  the 
SCS  Tester  and  ETB  was  withheld  due  to  insufficient  infor¬ 
mation  which  was  required  to  make  determinations  with  regards 
to  the  items'  operational  use  and  suitability.  As  a  result 
of  this  delay,  the  Integrated  Logistics  Support  (ILS)  effort 
failed  to  accomplish  its  goal,  that  of  determining  an  opti¬ 
mum  balance  between  total  system  effectiveness,  cost,  and 
schedule.  This  problem  was  compounded  by  the  lack  of  active 
participation  and  involvement  by  critical  support  agencies 

in  the  final  approval  process. 

The  long-range  procurement  schedule  was  not  made 
available  to  the  Inventory  Manager  (IM)  who  procured  spares 
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based  on  the  AGERDs.  The  AGERDs  covered  only  an  initial 
purchase  and  the  IM  could  not  provision  for  additional  items 
that  were  then  being  planned  for  purchase.  This  lack  of 
communication  and  coordination  between  the  ALC  and  ASD  sig¬ 
nificantly  hampered  efforts  to  reasonably  forecast  required 
spares  for  provisioning. 

c.  The  source,  maintenance,  and  recoverability  (SMR) 
coding  conference  was  attended  by  an  Equipment  Specialist 
who  was  not  the  best  qualified.  All  initial  RIB  items  were 
SMR  coded  insurance  (PB)  type  expendable  items.  This  SMR 
coding,  coupled  with  the  limited  quantities  of  end  items 
identified  in  the  early  requirements  determination  created 
extensive  supportability  problems. 


Research  Question  Number  Two 


PATTS  was  the  subject  of  an  unsolicited  proposal  by 
P&WA  to  provide  improved  engine  trim  for  the  FI 00  engine. 
The  Air  Force  analysis  of  this  proposal  and  their  response 
caused  the  Air  Force  to  approach  this  potential  acquisition 
in  a  much  improved  manner  when  compared  to  the  SCS  Tester 
or  ETB  acquisition  programs. 

Research  Question  Number  Three 


When  the  analysis  of  the  regulations  and  directives 
was  made,  it  was  determined  that  no  substantial  changes  in 
the  regulations  had  occurred.  However,  the  methodology 
employed  by  various  personnel  to  carry  out  those  regulations 
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was  open  to  varied  approaches.  This  occurred  due  to  the 
interpretations  by  the  personnel  involved,  which  could  and 
often  did  lead  to  differing  courses  of  action. 

Research  Question  Number  Four 

The  statistical  effort  to  determine  the  effect  of 
any  non-availability  of  the  SE  on  the  weapon  system  could 
not  be  accomplished  due  to  the  lack  of  maintenance  data  on 
the  SCS  Tester  and  ETB.  Although  acquired  in  the  early 
1970s,  these  pieces  of  SE  were  not  incorporated  into  the 
D04l  system  until  1978,  and  not  at  all  in  AGMC's  LOG  20 
report.  The  reasons  for  this  were  investigated,  with  the 
general  observation  being  that  these  were  oversights  com¬ 
bined  with  a  lack  of  available  time  for  such  accomplishments. 


Chapter  5 


CONCLUSIONS 

The  conclusion  of  this  research  effort  will  be  based 
on  the  research  questions  addressed  in  the  previous  chapter, 
and  consist  of  the  facts  revealed  by  this  study  along  with 
the  authors'  judgments.  The  format  for  this  section  will 
necessarily  consist  of  addressing  each  question  individ¬ 
ually,  with  the  recommendations  to  follow  in  a  separate  sec¬ 
tion. 

Research  Question  Number  One 

What  have  been  some  of  the  more  common  provisioning 
deficiencies  that  were  characteristic  in  the  area  of  support 
equipment  as  exemplified  by  the  SCS  Tester  and  Engine  Trim 
Box? 

A.  Concurrency:  Concurrent  development  of  SE  and 
the  weapon  system  it  supports  is  necessary  and  required  in 
many  instances.  The  concurrent  development  of  the  SCS 
Tester,  ETB,  and  the  F100  engine  resulted  in  the  SE  receiv¬ 
ing  too  little  attention  for  satisfactory  development.  The 
procedures  involved  in  this  SE  acquisition  process  must  re¬ 
ceive  greater  emphasis  and  be  capable  of  supporting  the  sys¬ 
tem  for  which  it  was  designed.  Compromises  must  not  be  made 
which  discriminate  against  the  SE,  for  as  newer  and  more 
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sophisticated  weapon  systems  are  developed  in  the  future, 
technological  advances  necessary  in  SE  will  continue  to  grow 
as  well. 


B.  SERD  Processing;  The  excessive  delay  from  ini¬ 
tial  contract  award  until  AGERD  processing  generated  numer¬ 
ous  problems  in  the  deployment  of  operationally  adequate  and 
supportable  items.  Due  to  the  deficiency  in  quality  of  the 
AGERDs,  approval  and  recommendations  were  withheld  which 
were  required  to  make  determinations  in  regard  to  operational 
use  and  suitability. 

The  lack  of  Integrated  Logistics  Support  emphasis 
on  the  SCS  Tester  and  ETB  resulted  in  an  inadequate  Provi¬ 
sioning  Parts  Breakdown  (PPB),  deficient  technical  data  (to 
include  tech,  orders),  and  a  lack  of  guidance  in  establish¬ 
ing  calibration  intervals  and  procedures.  Therefore,  the 
authors  conclude  the  AGERD/SERD  review  and  approval  cycle 
(which  includes  involvement  by  critical  support  agencies)  is 
of  the  utmost  importance  in  the  initial  phases  of  SE  acqui¬ 
sition. 

C .  Requirements  Determination  &  SMR  Coding:  Data 
from  the  AGERDs  were  used  to  provide  guidance  to  the  Pro¬ 
visioning  Officer  and  Inventory  Manager  and  were  also  used 
in  forecasting  future  spare  requirements .  This  data  re¬ 
flected  unrealistic  numbers,  and  no  long-range  procurement 
plan  was  made  available  to  the  IM  for  a  more  realistic  spares 
requirement.  The  lack  of  communication  between  the  ALC  and 
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ASD  impaired  efforts  to  reasonably  and  accurately  forecast 
required  spares  for  provisioning.  The  IM  must  have  access 
to  all  available  information  as  early  as  possible,  and  this 
information  must  be  accurate. 

Due  to  the  inexperience  of  the  Equipment  Technician 
at  the  Initial  Provisioning  Conference,  the  items  were  mis¬ 
coded  insurance  type  items.  This  SMR  coding,  coupled  with 
the  limited  quantities  of  end  items  identified  in  the  early 
requirements  determination,  created  extensive  supportability 
problems.  Therefore,  the  requirements  determination  and  SMR 
coding  processes  failed  to  provide  the  necessary  provisioning 
planning  required  for  adequate  support  of  the  SE. 


Research  Question  Number  Two 

What  provisioning  procedures  are  being  presently  ac¬ 
complished  on  currently  developing  support  equipment  (PATTS) 
peculiar  to  the  F100  engine  that  may  portray  any  improvement 
in  the  provisioning  process  for  support  equipment? 

Although  a  direct  comparison  between  PATTS  and  the 
earlier  pieces  of  SE  cannot  be  made,  there  remain  enough 
points  of  commonality  for  a  general  comparison.  This  re¬ 
search  determined  that  provisioning  procedures  applied  to 
PATTS  did  indeed  portray  an  improvement  in  the  provisioning 
process  for  support  equipment  for  the  F100  engine.  The 
authors  reemphasize  the  point  that  one  may  not  assume  all  SE 
acquisitions  are  handled  with  the  foresight  involved  in  the 


PATTS  program.  It  is  believed  that  there  is  a  general  trend 
for  greater  incorporation  of  Integrated  Logistics  Concepts 
in  the  SE  arena.  Diligence  on  the  part  of  those  responsible 
for  SE  acquisition  must  be  demanded  if  the  Air  Force  is  to 
have  dependable  support  systems. 

Research  Question  Number  Three 

Are  the  current  and  existing  regulations  and  direc¬ 
tives  adequate  to  insure  support  of  support  equipment  when 
consolidated  into  the  acquisition  of  a  major  weapon  system? 

From  the  analysis  of  available  documentation  and  the 
comments  of  those  personnel  interviewed,  the  authors  can 
conclude  that  the  current  and  existing  regulations  and  direc¬ 
tives  are  in  general  adequate  to  insure  support  of  support 
equipment  when  consolidated  into  the  acquisition  of  a  major 
weapon  system.  Due  to  the  very  nature  of  man,  people  some¬ 
times  have  varying  interpretations  of  those  regulations  and 
directives,  thus  actions  often  resulted  in  outcomes  which 
were  less  than  desired.  This  research  was  sometimes  hampered 
by  the  myriad  of  regulations  pertinent  to  the  topic  of  SE 
acquisition  resulting  in  much  loss  of  continuity  and  clarity. 
These  observations  were  shared  by  those  interviewed.  Also, 
there  is  an  inherent  deficiency  in  the  Programming  Check¬ 
list  which  does  not  allow  the  Item  Manager  to  take  into  con¬ 
sideration  follow-on  end  item  acquisitions. 
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What  were  the  effects  of  improper  provisioning  of 


specific  support  equipment  for  the  F100  engine  (1)  on  the 
operational  readiness  of  the  weapon  system  (aircraft),  and 
(2)  on  maintenance  procedures  and  schedules  for  the  F100 
engine? 

The  very  fact  that  the  maintenance  data  for  the  SE 
was  not  available  further  highlights  the  general  lack  of 
consideration  and  logistics  planning  given  to  SE  in  the 
early  stages  of  the  F100  program.  Should  this  very  important 
research  question  have  been  answered,  the  authors  believe  de¬ 
finitive  evidence  could  have  been  presented  to  further  em¬ 
phasize  this  point.  Therefore,  the  authors  must  conclude 
that  the  attention  given  to  maintenance  data  reporting  was 
grossly  deficient  in  these  cases  and  provides  additional 
support  for  the  general  conclusion  of  this  thesis. 

The  authors  conclude  that  SE,  as  exemplified  by  the 
SCS  Tester  and  Engine  Trim  Box,  was  not  given  the  proper 
logistic  planning  and  support  it  required.  One  should  not 
indict  all  SE  acquisition  processes,  but  the  fact  remains 
that  these  two  pieces  received  such  inadequate  attention 
that  the  support  costs,  including  the  recurring  provision¬ 
ing  efforts  and  down-time,  could  have  conceivably  been 
greater  than  the  benefits  derived.  There  is  reason  for  hope 
in  that  the  example  of  the  PATTS  acquisition  process  was 
much  improved  and  hopefully  does  represent  to  some  degree 

an  overall  improvement  in  SE  acquisition  today. 
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RECOMMENDATIONS.. 


When  making  recommendations  from  a  study  of  this 
type,  it  is  quite  easy  to  suggest  that  there  needs  to  be 
greater  emphasis  in  the  acquisition  of  support  equipment. 

The  authors  believe  the  following  areas  need  to  be  empha¬ 
sized  and  improved  upon.  A  recent  IG  report  agrees  in  some 
areas  (6): 

1 .  The  AGERD/SERD  quality  must  improve  to  include 
the  best  functional  and  physical  descriptions  of  the  item  and 
its  use.  The  Integrated  Logistics  Support  (ILS)  concepts 
should  also  seriously  consider  a  detailed  follow-up  to  in¬ 
sure  the  Item  Manager,  AGMC,  and  HQ  AFLC  have  adequate  op¬ 
portunity  for  their  particular  inputs. 

2.  The  IM  must  be  made  aware  of  follow-on  acquisi¬ 
tions.  He  must  be  allowed  to  adequately  provision  for  the 
necessary  spare  parts  that  additional  items  of  SE  will  re¬ 
quire.  Therefore,  the  Programming  Checklist  should  include 
the  option  for  the  IM  to  take  future  acquisitions  of  SE 
items  into  consideration. 

3.  Those  judged  competent  in  the  management  of  SE 
should  attend  the  provisioning  conferences  and  be  allowed  an 
influential  status.  Personnel  that  should  be  included  are 
the  IM  Technician,  Equipment  Specialist,  and  an  AGMC  Repre¬ 
sentative.  Therefore,  adequate  TDY  funding  must  be  made 
available  to  allow  these  personnel  proper  planning  oppor¬ 
tunities  for  attendance. 
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4.  As  in  the  case  of  the  PATTS  acquisition,  repre- 
».  sact&tiir-es  •'freer  the  *3 uppdr t *'Eqtu'pmenT  Special  Program  Office 
(SESPO)  should  attend  all  planning  conferences  to  assure 
quality  inputs  are  made. 

5-  Maintenance  data  reporting  for  all  complex  SE 
should  he  made  mandatory  as  early  as  possible  after  opera¬ 
tional  deployment.  Timely  data  reporting  would  allow  for 
maximum  maintenance  and  supply  supportability.  In  addition, 
detailed  analyses  of  the  type  attempted  in  this  research  ef¬ 
fort  would  be  possible. 

Recommendations  for  Further  Study 

The  authors  firmly  believe  statistical  analyses  of 
SE/Weapon  System  relationships  of  the  type  attempted  in  this 
study  could  lead  to  a  more  clear  understanding  of  the  role 
that  SE  (or  the  lack  thereof)  plays  in  operational  readi¬ 
ness  of  a  weapon  system.  Therefore,  efforts  should  be 
pursued  to  analyze  the  acquisition  of  SE  and  its  impact  on 
respective  weapon  systems.  This  analysis  should  also  include 
the  various  maintenance  data  reporting  systems. 
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INTERVIEW  GUIDE  (ACQUISITION) 


EQUIPMENT!  SCS.  ETB.  PATTS . 

NAMEj _ DATEt 

POSITION,  TITLEi _ 

LEVEL  OF  INVOLVEMENT! _ 


QUESTIONS! 

1.  Were  all  acquisition  and  provisioning  steps  accomplished 
according  to  the  current  directives? 


2.  If  not,  what  was  not  accomplished,  and  why  not? 


3.  Were  there  any  extenuating  circumstances  involved  in 
the  initial  conceptualization  or  acquisition  of  the  support 
equipment  (concurrency,  etc.)?  «...  ...  _ ^ 


4.  Were  these  circumstances  so  extenuating  as  to  possibly 
have  caused  supportability  problems? 


5.  What  do  you  see  as  the  problem  areas  in  the  acquisition 
of  this  specific  type  of  support  equipment? 


6.  What  suggestions  do  you  have  as  possible  remedies  for 
those  problems  referenced  in  #  4  &  #  5? 
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INTERVIEW  GUIDE  (MAINTENANCE) 


EQUIPMENT *  SCS.  ETB . 


NAME* 


DATE* 


POSITION,  TITLE* _ 

LEVEL  OF  INVOLVEMENT* _ 

QUESTIONS* 

1 .  In  what  area  and  level  of  maintenance  were  you  involved? 


2.  Were  adequate  maintenance  support  procedures  (repair 
pa**t8,  tech,  orders,  etc.)  for  the  support  equipment  pro¬ 
vided  you? 


3*  If  not,  what  were  the  shortcomings? 


4.  What  effect  did  these  shortcomings  have  on  your  ability 
to  maintain  the  equipment? 


5.  What  effect  did  these  shortcomings  have  on  maintenance 
of  the  FIDO  engine? 


6.  What  suggestions  do  you  have  for  improvement  of  the  sup 
port  for  support  equipment  -  specifically  and  in  general? 
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